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and a pharmaceutical^ acceptable salt thereof, and pharmaceutical compositions containing the derivative. The propi- 
onic acid derivative and a pharmaceutically acceptable salt thereof have superior hypoglycemic action and are 
expected to show hypolipidemic action and to be useful as therapeutic agents for diabetes and complications of diabe- 
tes, as well as related diseases such as hyperlipemia. 
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Description 
Technical Field 

5 [0001] The present invention relates to novel propionic acid derivatives. More particularly, the present invention 
relates to novel propionic acid derivatives and pharmaceutical compositions containing said derivatives, which have 
hypoglycemic action, which are expected to have hypolipidemic action, and which are useful as therapeutic agents of 
diabetes mellitus and complications thereof, diabetes-related diseases such as hyperlipemia, and the like. 

10 PacKground Art 

[0002] In general, the treatment of non-insulin-dependent diabetes mellitus (NIDDM) involves a combination of ali- 
mentotherapy, kinesitherapy, and administration of insulin or orally active hypoglycemic agents. As the oral hypoglyc- 
emic agents, there are currently known sulfonylureas such as tolbutamide, chlorpropamide, acetohexamide, 

15 glibenclamide and tolazamide, and biguanides such as phenformin, buformin and metformin. 

[0003] While the sulfonylureas have strong hypoglycemic action, they sometimes induce severe and prolonged 
hypoglycemia, and chronic use thereof may impair their effectiveness. In addition, the biguanides frequently induce 
severe lactic acidosis. For these reasons, the use of these medications has required considerable amount of attention. 
[0004] Meanwhile, Japanese Patent Unexamined Publication No. 85372/1986 discloses that thiazolidinedione deriv- 

20 atives, such as 5-[4-[2-(5-methyl-2-phenyl-4-oxazoly0ethoxy]benzyl]-2,4-thiazolidinedione, have hypoglycemic action. 
[0005] Japanese Patent Unexamined Publication No. 170478/1991 teaches that oxazolidinedione derivatives, such 
as 5-[4-[2-(2-phenyl-5-methyloxazol-4-yl)ethoxy]benzyl]-2,4-oxazolidinedione, have hypoglycemic action and hypocho- 
lesterolemic action, and Japanese Patent Unexamined Publication No. 165735/1995 teaches that oxazolidinedione 
derivatives, such as 5-[3-[4-[(2-benzo[b]thien-2-yl-5-methyl-4-oxazolyl)methoxy]phenyl]propyl]- 2,4-oxazolidinedione, 

25 also have hypoglycemic action and hypocholesterolemic action. 

[0006] Japanese Patent Application under PCT laid-open under Kohyo No. 5-507920 discloses that 3-aryl-2-hydrox- 
ypropionic acid derivatives, such as a-methoxy-4-[2-(5-methyl-2-phenyl-4-phenyl-4-oxazolyl)ethoxy]benzenepropanic 
acid and ethyl a-acetylthio-4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzenepropionate, have hypoglycemic action. 
This publication also recites ethyl a-hydroxy-4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzenepropanate as an inter- 

30 mediate compound. In addition, Japanese Patent Application under PCT laid-open under Kohyo No. 5-508654 dis- 
closes that hydroxyurea derivatives, such as N-[(methoxycarbonyl)oxy]-N-[[4-[2-(5-methyl-2-phenyl-4- 
oxazolyl)ethoxy]phenyl]methyl]urea, have hypoglycemic action. 

[0007] W095/18125 discloses that isoxazolidinedione derivatives, such as 4-[4-[2-(2-phenyl-5-methyl-4-oxa- 
zolyl)ethoxy]benzyl]-3,5-isoxazolidinedione, have hypoglycemic action. 
35 [0008] WO94/13650 discloses that dimethyl 2-[4-[2-[N-(2-benzooxazolyl)-N-methylamino]ethoxy]phenylmethyI]pro- 
pane-1 ,3-dioate and dimethyl 2-[4-[2-[N-(2-benzooxazolyl)-N-methylamino]ethoxy]phenylmethylene]propane-1 ,3-dio- 
ate have hypoglycemic action. 

[0009] Japanese Patent Unexamined Publication No. 53555/1995 recites ethyl 4-[2-(5-methyl-2-phenyl-4-oxa- 
zolyl)ethoxy]cinnamate as an intermediate compound. 
40 [0010] Japanese Patent Unexamined Publication No. 101945/1995 describes ethyl (E)-4-[2-(5-ethyl-2-pyri- 
dyl)ethoxy]cinnamate as a reference compound. 

[0011] The above-mentioned compounds do not necessarily show satisfactory activities. Rather, the use of these 
compounds gives rise to concerns about the side effects such as toxicity. Moreover, the above-mentioned literatures do 
not suggest a propionic acid derivative such as the compounds of the present invention. 
45 [0012] Further, W095/18125 discloses diesters of malonic acid, such as dimethyl 4-[2-(2-phenyl-5-methyl-4-oxa- 
zolyl)ethoxy]benzilidenemalonate, as an intermediate compound for isoxazolidinedione derivatives such as 4-[4-[2-(2- 
phenyl-5-methyl-4-oxazolyf)ethoxy]benzyl]-3,5-isoxazolidinedione. Nevertheless, it does not suggest that such diesters 
of malonic acid have hypoglycemic action, much less gives any data suggesting the hypoglycemic action. 

so Disclosure of the Invention 

[0013] The present inventors have conducted intensive studies in an attempt to provide a compound useful for the 
treatment of diabetes mellitus, its complications and hyperlipemia, and found a novel propionic acid derivative which is 
low toxic and has superior hypoglycemic action and hypolipidemic action, which resulted in the completion of the 
55 present invention. 

[0014] Accordingly, the present invention provides pharmaceutical compositions inclusive of the novel propionic acid 
derivatives of the following (1) to (3), and pharmaceutical compositions such as the therapeutic agents of diabetes mel- 
litus of the following (4) to (7). 
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(1) A novel propionic acid derivative of the formula (I): 



Rt R, 0 




wherein R is a group of the formula: 



or 




wherein 

FT is an optionally substituted aromatic hydrocarbon, an optionally substituted alicyclic hydrocarbon, an 

optionally substituted heterocyclic group or an optionally substituted fused heterocyclic group, and 
R 5 is a lower alkyl; 
R 4 is a hydrogen atom or a lower alkyl ; 
R$ is a hydrogen atom or forms, together with R 9 , a double bond; 

R 7 is a carboxy, an acyl, an optionally substituted alkoxycarbonyl, an optionally substituted lower alkyl, an 
optionally substituted carbamoyl, an optionally substituted aryloxycarbonyl, an optionally substituted 
aralkyloxycarbonyl or a group of the formula -Y-R 8 wherein Y is-NH- or an oxygen atom and R 8 is an option- 
ally substituted acyl or an optionally substituted alkoxycarbonyl; 

R 9 is a hydrogen atom, an optionally substituted lower alkyl or an optionally substituted lower alkoxycarbonyl; 
and 

R 10 is a hydroxy, an optionally substituted amino, an optionally substituted lower alkoxy, an optionally substi- 
tuted lower alkyl, an optionally substituted aryloxy or an optionally substituted aralkyloxy, 

provided that when R 7 is an alkoxycarbonyl and R 9 is a hydrogen atom, 

R 10 is not a lower alkoxy, 

and a pharmaceutical^ acceptable salt thereof. 

(2) The novel propionic acid derivative of (1) above, having the formula (I): 
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R* R 9 0 




wherein 

R is a group of the formula 



Rs 




wherein 

R' is an aromatic hydrocarbon or a fused heterocyclic group, and 
R 5 is a lower alkyl; 
R 4 is a hydrogen atom; 
R 6 is a hydrogen atom; 

R 7 is a carboxy, an acyl, an alkoxycarbonyl, a lower alkyl substituted by alkoxycarbonyl, a lower alkyl, a car- 
bamoyl, a carbamoyl optionally substituted by alkoxyalkyl or acyl, an aryloxycarbonyl, an aralkyloxycarbo- 
nyi or a group of the formula -Y-R 8 wherein Y is-NH- or an oxygen atom and R 8 is an acyl or an 
alkoxycarbonyl; 

R 9 is a hydrogen atom or a lower alkyl optionally substituted by alkoxycarbonyl; and 
R 10 is a hydroxy, an amino optionally substituted by lower alkyl, a lower alkoxy, a lower alkyl, an aryloxy or an 
aralkyloxy, 



provided that when R 7 is an alkoxycarbonyl and R 9 is a hydrogen atom, 

R-io is not a lower alkoxy, 

and a pharmaceutical ly acceptable salt thereof. 

(3) The novel propionic acid derivative of (1) or (2) above, which is a member selected from the group consisting of: 

2-methoxycarlx>nyl-3-[4-[2-(5-m 
methyl 2^rbamoyl-3-[4-[2-(5-methyl-2i5heny^ 
2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyi]malonic acid, 
methyl 2-metlroxycarbonylcarbamo^^ 

2-methoxycaibonyl-2-me%l-3-[4-[2-^ acid, 
methyl 2«*rbamoyl-2-me%l-3-[4-[2-(5-meth^ 

2^rtemoyl-2-methyl-3-[4-[2-(5-mefr^ acid and 

2-benzylQxycarbonyl 3-[4-t2-(5-methyl-2i3henyl-4-oxazolyl)ethoxy]phenyl]propionic acid, 
and a pharmaceutical^ acceptable salt thereof. 



(4) A pharmaceutical composition comprising a propionic acid derivative of the formula (I 1 ): 
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Rt R 9 0 




wherein R is a group of the formula: 



or 




wherein 

R' is an optionally substituted aromatic hydrocarbon, an optionally substituted alicyclic hydrocarbon, an 

optionally substituted heterocyclic group or an optionally substituted fused heterocyclic group, and 
R 5 is a lower alkyl; 
R 4 is a hydrogen atom or a lower alkyl; 
Re is a hydrogen atom or forms, together with R g , a double bond; 

R 7 * is a hydrogen atom, a hydroxy, a carboxy, an acyl, an optionally substituted alkoxycarbonyl, an optionally 
substituted lower alkyl, an optionally substituted carbamoyl, an optionally substituted aryloxycarbonyl, an 
optionally substituted aralkyloxycarbonyl or a group of the formula -Y-R 8 wherein Y is -NH- or an oxygen 
atom and R 8 is an optionally substituted acyl. or an optionally substituted alkoxycarbonyl, an aryloxycarb- 
onyl or an aralkyloxycarbonyl; 

R 9 is a hydrogen atom, an optionally substituted lower alkyl or an optionally substituted lower alkoxycarbonyl; 
and 

R 10 is a hydroxy, an optionally substituted amino, an optionally substituted lower alkoxy, an optionally substi- 
tuted lower alkyl, an optionally substituted aryloxy or an optionally substituted aralkylaxy, 

and a pharmaceutical^ acceptable salt thereof. 

(5) The pharmaceutical composition of (4) above, comprising a propionic acid derivative of the formula (I 1 ): 
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Re R 9 0 




R* 



wherein R is a group of the formula: 



Rs 



or 




wherein 

R' is an aromatic hydrocarbon, or a fused heterocyclic group, and 
R 5 isaloweralkyl; 
R 4 is a hydrogen atom; 
R5 is a hydrogen atom; 

R/ is a hydrogen atom, a hydroxy, a carboxy, an acyl, an alkoxycarbonyl, a lower alkyl substituted by alkoxy- 
carbonyl, a lower alkyl, a carbamoyl, a carbamoyl optionally substituted by alkoxyaikyl or acyl, an aryloxy- 
carbonyl, an aralkyloxycarbonyl or a group of the formula -Y-R 8 wherein Y is-NH-or an oxygen atom and R 8 
is an acyl, an alkoxycarbonyl, an aryloxycarbonyl or an aralkyloxycarbonyl; 
R 9 is a hydrogen atom or a lower alkyl optionally substituted by alkoxycarbonyl; and 
R 10 is a hydroxy, a lower alkyl, a carbamoyl, an alkoxycarbonyl, an amino optionally substituted by acyl or lower 
alkyrthiocarbonyl, a lower alkoxy, an aryloxy or an aralkyloxy, 

and a pharmaceutical^ acceptable salt thereof. 

(6) The pharmaceutical composition of (4) or (5) above, comprising a propionic acid derivative which is a member 
selected from the group consisting of: 

2-methaxycart3onyi-3-[4-[2-(5-^ 

methyl 2K^rbamoyl-3-[4-[2-(5-methyl-2i)hen 

2- [4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]maIonic acid, methyl 2-methoxycarbonylcarbamoyl-3-[4- 
[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate, 
N-p-[4-p-(2-(benzothiophen-2-y0-^ 

methyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate, 

3- [4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionamide, 

methyl N-[3-[4-[2-(5-methyl-2iDhenyl-4^xazolyl)ethQxy]pheny0propionyl]carbamate, 
S-methyl-3-[4-[2-(5-me%l-2i)henyM^ 

2^arbamoyl-2-methyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionic acid, 
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tert-butytmethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidene]malonate, 
tert-butylmethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyi)ethoxy]benzyqmalonate and 
diethyl 4-[2-(5-metfiyI-2-phenyl-4-oxazoIyl)ethoxy]benzylmalonate, 
and a pharmaceutically acceptable salt thereof. 

5 

(7) The pharmaceutical composition of any one of (4) to (6) above, which is a therapeutic agent of diabetes. 
[001 5] Each symbol used in the present specification is defined as follows. 

[0016] The aromatic hydrocarbon is exemplified by aralkyl such as phenyl, biphenyl, naphthyl and benzyl, with pref- 

io erence given to phenyl and benzyl, and particular preference given to phenyl. 

[0017] The alicyclic hydrocarbon is exemplified by alicyclic hydrocarbon having 3 to 7 carbon atoms, such as cyclo- 
propyl, cyclobutyl, cyclopentyl, cyclohexyi, cycloheptyl, cyclopropenyl, cyclobutenyl, cyclobutadienyi, cyclopentenyi, 
cyclopentadienyl, cyciohexenyl, cyclohexadiethyl, cycloheptenyl, cycloheptadienyl and the like, with preference given to 
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyi. 

is [0018] Examples of the heterocyclic group include 5 or 6-membered heterocycle and aromatic heterocycle, both of 
which having, besides the carbon atom, 1 to 3 hetero atom(s) which is(are) selected from nitrogen atom, oxygen atom 
and sulfur atom, as the atom constituting the ring. Examples thereof include thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyi, 
thiazolyl, isothiazotyl. oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyl, triazolyt, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
triadinyl, dithiazolyl, dioxoranyl, dithiolyl. pyrrolidinyl, dithiadiazinyl, thiaziadinyl, morpholinyl, oxadinyl, thiazinyl, pyper- 

20 adinyl, piperidinyl, pyranyl, tfriiopyranyl and the like, with preference given to pyridnyl, pyrazinyl and pyrimidinyl. 

[0019] Examples of the fused heterocyclic group include a ring wherein 5 or 6-membered heterocycles or aromatic 
heterocycles are fused, and a ring wherein these heterocycles are fused with 4 to 6-membered aromatic hydrocarbon 
ring, all of which having, besides the carbon atom, 1 to 3 hetero atom(s) which is(are) selected from nitrogen atom, oxy- 
gen atom and sulfur atom, as the atom constituting the ring. Examples thereof include furoisoxazolyl, imidazothiazolyl, 

25 thienoisothiazolyl, thienothiazolyl, thienothiazolyl, imidazopyrazolyl, cyclopentapyrazolyl, pyrrolopyrolyl, cyclopentath- 
ienyl, thienothienyl, oxadiazolopyrazinyl, benzofurazanyl, thiadiazolopyridinyl, triazolothiazinyl, triazolopyrimidinyl, tria- 
zolopyridinyl, benzotriazolyl, oxazolopyrimidinyl, oxazolopyridinyl, benzooxazolyl, thiazolopyridazinyl, 
thiazolopyrimidinyl, benzoisothiazolyl, benzothiazolyl, pyrazolotriazinyl, pyrazolothiazinyl, imidazopyrazinyi, purinyl, 
pyrazoiopyridazinyl, pyrazolopyriminidyl, imidazopyridinyl, pyranopyrazolyl, benzoimidazolyl, indazolyl, benzooxathiolyt, 

30 benzodioxalyl, drthiolopyrimidinyl, benzodithioiyl, indolydinyl, indolyl, isoindolyl, furopyrimidinyl, furopyridinyl, benzo- 
furanyl, isobenzofuranyl, thienopyrazinyl, thienopyrimidinyl, thienodioxynyl, thienopyridinyl, benzothienyl, isobenzoth- 
ienyl, cycloperttaoxazinyl, cyclopentafuranyl, benzothiaziadinyl, benzotriazinyl, pyridooxadinyl, benzooxadinyl, 
pyrimidothiazinyl, benzothiazinyl, pyrimidopyridazinyl, pyrimidopyrimidinyl, pyridopyridazinyl, pyridopyrimidinyl, cinnoli- 
nyt, quinazolinyi, quinoxalinyl, benzoxathiinyl, benzodioxynyl, benzodithiinyl, naphthylidinyf, isoquinolinyl, quinolinyl, 

35 benzopyranyl, benzothiopyranyl, chromanyl, isochromanyl, indolinyl and the like, with preference given to benzooxa- 
zolyl, benzoimidazolyl and benzothienyl, and particular preference given to benzothienyl. 
[0020] The lower" means that the number of carbon atoms constituting the group is 1 to 6, preferably 1 to 4. 
[0021] The lower alkyl is an alkyl having 1 to 6 carbon atoms, which is specifically methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl, neohexyl and the like. Pre- 

40 ferred are alkyl having 1 to 4 carbon atoms, which is specifically methyl, ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl 
and tert-butyl, with more preference given to methyl, ethyl and isopropyl, and particular preference given to methyl and 
ethyl. 

[0022] The acyl is specifically exemplified by formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, benzoyl, naphthoyl, 
trioyl, saliciloyl and the like, with preference given to acyl having 1 to 4 carbon atoms, which is exemplified by formyl, 
45 acetyl, propionyl and butyryl. 

[0023] The lower alkoxy is alkoxy having 1 to 6 carbon atoms, which is specifically methoxy, ethoxy, propoxy, butoxy, 
tert-butoxy, pentyloxy, hexyloxy and the like, with preference given to alkoxy having 1 to 4 carbon atoms, such as meth- 
oxy, ethoxy, propoxy, butoxy and tert-butoxy. Preferred are methoxy, ethoxy and tert-butoxy and more preferred are 
methoxy and ethoxy. 

so [0024] The aryloxy is exemplified by phenoxy, naphthyloxy, biphenyloxy and the like. 
[0025] The aralkyloxy is exemplified by benzyloxy and the like. 

[0026] The alkoxycarbonyl is exemplified by methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyi, 
butaxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl and the like. Preferred are alkoxycarbonyl 
having 2 to 5 carbon atoms, such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl. butaxycarbonyl and tert- 
55 butaxycarbonyl. Preferred are methoxycarbonyl, ethoxycarbonyl and tert-butoxycarbonyl and particularly preferred are 
methoxycarbonyl and ethoxycarbonyl. 

[0027] The arylaxycarbonyl is exemplified by phenoxycarbonyl, naphthyloxycarbonyl, biphenyloxycarbonyl and the 
like. 
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[0028] The aralkytoxycarbony! is exemplified by benzyioxycarbonyl and the like. 

[0029] The "optionally substituted" means optional substitution with 1 to 3 substituents wherein said substituents may 
be the same or different. Examples of the substituent include lower alky! such as methyl, ethyl, propyl, butyl and tert- 
butyl; lower alkoxy such as methoxy, ethoxy, propoxy, butoxy, tert-butoxy, pentyloxy and hexytoxy; halogen atom such 
as fluorine atom, chlorine atom, bromine atom and iodine atom; nitro; cyano; hydroxy; acyl such as formyl, acetyl, pro- 
pionyl, butyryl, isobutyryl, valeryl, benzoyl, naphthoyl, trioyf and salicyloyl; acyloxy such as formyloxy, acetyloxy, propi- 
onyloxy, butyryloxy, isobutyryioxy and benzoyloxy; aralkyloxy much as benzyloxy, phenethyloxy and phenylpropyloxy; 
mercapto; alkylthio such as methylthio, ethylthio, propytthio, butylthio, isobutylthio and tert-butyrthio; amino; alkylamino 
such as methylamino, ethylamino, propylamino, isopropylamino and butylamino; dialkylamino such as dimethylamino, 
diethylamino, dipropylamino, diisopropylamino and dibutylamino; carbamoyl; alkoxycarbonyl such as methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, tert-butoxy carbonyl , pentyloxycarbonyl and 
hexyloxycarbonyl; alkyfthiocarbonyl such as methyrthiocarbonyl; amide; trifluoromethyl; phospholyl; sulfonyl; surfony- 
loxy; sulfamoyl; alkylphosphonamide such as methylphosphonamide, ethylphosphonamide, propylphosphonamide and 
isopropylphosphonamide; methylenedioxy; alkoxyphospholyl such as methoxyphospholyl, ethoxyphospholyl, propoxy- 
phospholyl and isopropoxyphospholyl; alkylsulfbnyl such as methylsulfbnyl, ethylsulfonyl, propylsurfonyl, butylsulfonyl 
and tert-butylsulfonyl; alkylsulfonylamino such as methylsulfonylamino, ethylsulfbnylamino, propylsulfonylamino, butyl- 
sulfonylamino and tert-butylsulfonylamino; and the like. 

[0030] The optionally substituted substituent at R 7 is preferably lower alkyl, acyl, carbamoyl and alkoxycarbonyl, and 
the optionally substituted substituent at R 7 ' is preferably lower alkyl, acyl, carbamoyl and alkoxycarbonyl. The optionally 
substituted substituent at R 9 is preferably alkoxycarbonyl, and the optionally substituted substituent at R 10 is preferably 
lower alkyl, acyl, carbamoyl, alkoxycarbonyl and alkylthiocarbonyl. 

[0031 ] The pharmaceutical^ acceptable salt may be any as long as it forms nontoxic salt with the novel propionic acid 
derivative of the above formula (I). Examples thereof include alkali metal salts such as sodium salt and potassium salt; 
alkaline earth metal salts such as magnesium salt and calcium salt; ammonium salt; organic base salts such as trimeth- 
yiamine salt, triethylamine salt, pyridine salt, picoline salt, dicyclohexylamine salt and N.N'-dibenzylethylenediamine 
salt; amino acid salts such as lysine salt and arginine salt; and the like. 
[0032] The derivative (hereinafter to be referred to as derivative (0) of the formula (0 



R 6 R9 0 




wherein 

R is a group of the formula 
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5 



15 




wherein FT is an optionally substituted aromatic hydrocarbon, an optionally substituted alicyclic hydrocarbon, an 
optionally substituted heterocyclic group or an optionally substituted fused heterocyclic group, and R 5 is a lower 
20 alkyl; 

R4 is a hydrogen atom or a lower alkyl; 

Re is a hydrogen atom or forms, together with R 9 , a double bond; 

R 7 * is a hydrogen atom, a hydroxy, a carboxy, an acyl, an optionally substituted alkoxycarbonyt, an optionally sub- 
stituted lower alkyl, an optionally substituted carbamoyl, an optionally substituted aryloxycarbonyl, an optionally 
25 substituted aralkyloxycarbonyl or a group of the formula -Y-R 8 wherein Y is NH or oxygen atom and R 8 is option- 

ally substituted acyl, optionally substituted alkoxycarbonyl, aryloxycarbonyl or aralkyloxycarbonyl; 
Rg is a hydrogen atom, an optionally substituted lower alkyl or an optionally substituted lower alkoxycarbonyl; and 
R 10 is a hydroxy, an optionally substituted amino, an optionally substituted lower alkoxy, an optionally substituted 
lower alkyl, an optionally substituted aryloxy or an optionally substituted aralkyloxy 

30 

has superior hypoglycemic action and hypolipidemic action and is useful for the prophylaxis and treatment of diabetes 
mellitus and hyperlipemia, and for the prophylaxis of arteriosclerosis. When the derivative (!') and pharmaceutical^ 
acceptable salts thereof are used as pharmaceutical preparations, they are generally admixed with pharmacologically 
acceptable carrier, excipients, diluents, extenders, disintegrators, stabilizers, preservatives, buffering agents, emulsifi- 

35 ers, aromatics, colorings, sweeteners, thickners, flavors, solubilizers and other additives such as water, vegetable oil, 
alcohols such as ethanol and benzyl alcohol, polyethylene glycol, glycerol triacetate, gelatin, lactose, carbohydrate 
such as starch, magnesium stearate, talc, lanoline, petrolatum and the like and prepared into tablets, pills, powders, 
granules, suppositories, injections, eyedrops, liquids, capsules, troches, aerosols, elixils, suspensions, emulsions, syr- 
ups and the like, and administered orally or parenterally. 

40 The dose varies depending on the kind and degree of diseases, compound to be administered and administration route, 
age, sex and body weight of patients, and the like. In the case of oral administration, the daily dose of the derivative (O 
is generally 0.01-1000 mg, particularly 0.05-100 mg, for an adult. 

[0033] The derivative (hereinafter to be referred to as derivative (I)) of the above-mentioned formula (I) 



Re R> 0 



50 




R% 

55 

wherein R, R 4> Rg, R 7 , R 9 and R 10 are as defined above, provided that when R 7 is alkoxycarbonyl and Rg is hydrogen 
atom, R 10 is not lower alkoxy, includes hydrates thereof, solvates thereof (e.g., ethanol and organic solvent which is 
acceptable as a pharmaceutical product), prodrug thereof (e.g.. pivaloylmethyl ester and 1-(ethoxycarbonyloxy)ethyl 
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ester) and active metabolites thereof, all of which are encompassed in the scope of the present invention. The derivative 
(I) has one or more asymmetric carbon. When it has one asymmetric carbon, a pure optically active compound, a mix- 
ture thereof in an optional proportion, or a racemate exists; and when it has two or more asymmetric carbons, optically 
pure diastereomer, lacemate thereof, a combination thereof and a mixture in an optional proportion exist, all of which 
5 fall within the scope of the present invention. Hydrates are also encompassed. As is evident from the structure, the 
derivative (I) can occur as a keto-enol tautomer which also falls within the scope of the present invention. 
[0034] The derivative (I) can be synthesized by the following method. It is needless to say that the production method 
of the compounds of the present invention is not limited to those exemplified below. 

10 Producton method A 

[0035] When a compound wherein R 7 is carboxy, optionally substituted alkoxycarbonyl or optionally substituted car- 
bamoyl is desired, the compound can be produced by the following method. 
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CHO 



< 



COR 



1 1 



CORi 



(b) 



(Step a) 



COR, i ' 




CORi i ' 



(c) 



(Step b) 




(Step 1) 
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C00R 



1 1 



(*) 



(Step 6) 




COR, 2 



(5) 



(6) 




(1) 



(6) 



wherein R n is lower alkyl, benzyl or phenyl, R u ' is lower alkyl, benzyl, phenyl, lower alkoxy, benzyloxy, phenoxy or 
optionally substituted amino, R 12 is optionally substituted amino, lower alkyl, benzyl or phenyl, R gi is hydrogen atom, 
R 92 is lower alkyl and R, R 4 , Re and R 9 are as defined above. 
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(Step a) 

[0036] Compound (c) can be synthesized by ref luxing under heating the compounds (a) and (b) synthesized accord- 
ing to the method described in Japanese Patent Unexamined Publication No. 139182/1988 or W095/18125, using a 
catalyst such as piperidinium acetate prepared from acetic acid and piperidine in this sytem, ethylenediammonium dia- 
cetate and ammonium acetate in an organic solvent such as toluene and benzene while removing water from the sys- 
tem. 

[0037] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from room temperature to under heating, preferably under heating, for sev- 
eral dozen minutes to several hours. 

(Stepb) 

[0038] Compound (1) can be synthesized by reacting compound (c) in an organic solvent such as methanol, ethanol, 
propanol, isopropanol, tetrahydrofuran, dioxane, dichloromethane and acetic acid, or a mixed solvent thereof, using a 
catalyst such as palladium carbon and palladium black under a hydrogen atmosphere at room temperature to under 
heating for several hours. 

(Step 1) 

[0039] Compound (3) can be synthesized by dissolving compound (1) in an organic solvent such as alcohols (e.g., 
methanol, ethanol, propanol, isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran, dig- 
lyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and 
xylene); halogenated hydrocarbons (e.g.. chloroform, dichloromethane, 1 ,2-dichloroethane, carbon tetrachloride and 
tetrachloroethane); ketones (e.g., acetone and methyl ethyl ketone); hydrocarbons (e.g., n-hexane and cyclohexane); 
aprotic polar solvents (e.g., N.N-dimetrtylformamide); acetonitrile; dimethyl sulfoxide; carbon disulfide; pyridine; and 
hexamethyl phosphotriamide, or an inorganic solvent (e.g., water), or a mixture thereof and adding an equivalent of a 
base such as sodium hydroxide, potassium hydroxide, lithium hydroxide, barium hydroxide, sodium carbonate and 
potassium carbonate. 

[0040] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from ice-cooling to under heating, preferably ice-cooling to room temper- 
ature, for several minutes to several dozen hours. 

(Step 2) 

[0041] Compound (2) can be synthesized by dissolving compound (1) in an organic solvent such as alcohols (e.g., 
methanol, ethanol, propanol, isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran, dig- 
lyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and 
xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1 ,2-dichloroethane, carbon tetrachloride and 
tetrachloroethane); ketones (e.g., acetone and methyl ethyl ketone); hydrocarbons (e.g., n-hexane and cyclohexane); 
aprotic polar solvents (e.g., N.N-dimethyfformamide); acetonitrile; dimethyl sulfoxide; carbon disulfide; pyridine; and 
hexamethyl phosphotriamide, or an inorganic solvent (e.g., water and hydrochloric acid), adding a deprotonizing agent 
such as lithium diisopropylamine, sodium hydride, sodium alkoxide and potassium carbonate, and then reacting the 
resulting mixture with halogenated alkyl such as methyl iodide and ethyl iodide, or halogenated acetate such as ethyl 
bromoacetate. 

[0042] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from -80°C to under heating, preferably -80°C to room temperature, for 
several minutes to several dozen hours. 

(Step 3) 

[0043] Compound (3) can be synthesized by subjecting compound (2) to a method similar to Production A, Step 1). 
(Step 4) 

[0044] Compound (4) can be synthesized by dissolving compound (3) in an organic solvent such as ethers (e.g., die- 
thyl ether, tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, tol- 
uene, nitrobenzene and xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1 ,2-dichloroethane, 
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carbon tetrachloride and tetrachloroethane); esters such as methyl acetate and ethyl acetate; ketones (e.g., acetone 
and methyl ethyl ketone); hydrocarbons (e.g.. n-hexane and cyclohexane); aprotic polar solvents (e.g., N,N-dimethyrfor- 
mamide); acetonitrile; dimethyl sulfoxide; carbon disulfide; piperidine; and hexamethyl phosphotriamide, or without sol- 
vent, adding halogenating agent such as thionyt chloride, oxalyl chloride, phophorus trichloride and phophorus 

5 pentachloride, and, where necessary, adding an organic solvent such as ethers (e.g., diethyl ether, tetrahydrofuran, dig- 
lyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and 
xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1 ,2-dichloroethane, carbon tetrachloride and 
tetrachloroethane); esters (e.g., methyl acetate and ethyl acetate); ketones (e.g., acetone and methyl ethyl ketone); 
hydrocarbons (e.g., n-hexane and cyclohexane); aprotic polar solvents (e.g., N.N-dimethylformamide); acetonitrile; 

70 dimethyl sulfoxide; carbon disulfide; piperidine; and hexamethylphosphoric triamide, and reacting the resulting mixture 
with aqueous ammonia, methyl carbamate, urea, alkylamine (e.g., aqueous methylamine and dimethylamine), aceta- 
mide, alcohols such as methanol, ethanol and isopropanol or other nucleating agent. 

[0045] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from -78°C to under heating, preferably room temperature to under heat- 

15 ing, for several minutes to several dozen hours. 

[0046] Alternatively, compound (3) is dissolved in an organic solvent such as ethers (e.g., diethyl ether, tetrahydro- 
furan, diglyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene 
and xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1 ,2-dichloroethane, carbon tetrachloride 
and tetrachloroethane); esters such as methyl acetate and ethyl acetate; hydrocarbons (e.g. t n-hexane and cyclohex- 

20 ane); aprotic polar solvents (e.g., N.N-dimethyfformamide); acetonitrile; dimethyl sulfoxide; carbon disulfide; piperidine; 
and hexamethylphosphoric triamide, and a base (e.g., sodium hydrogencarbonate) and then halogenated alkyl such as 
methyl iodide and ethyl iodide, or halogenated benzyl such as benzyl iodide or halogenated phenyl such as phenyl 
iodide are added. 

[0047] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
25 and solvent, the reaction generally proceeds from -78°C to under heating, preferably room temperature to under heat- 
ing, for several minutes to several dozen hours. 

[0048] Alternatively, compound (3) is reacted with a nucleophi lie agent such as a base (e.g . , 4-dimethylaminopyridine) 
and alcohols (e.g., phenol, methanol and ethanol) in ethers (e.g., diethyl ether, tetrahydrofuran, diglyme, 1,4-dioxane 
and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and xylene); halogenated 

so hydrocarbons (e.g., chloroform, dichloromethane, 1,2-dichloroethane, carbon tetrachloride and tetrachloroethane); 
esters such as methyl acetate and ethyl acetate; hydrocarbons (e.g., n-hexane and cyclohexane); aprotic polar solvents 
(e.g., N,N-dimethyrformamide); methylene chloride; acetonitrile; dimethyl sulfoxide; carbon disulfide; pyridine; or hex- 
amethylphosphoric triamide, using N.N'-dicyclohexylcarbodiimide or water soluble carbodiimide hydrochloride as a 
condensing agent, and adding, as necessary, dehydrating agent such as molecular sieves 4A powder. 

35 [0049] A similar reaction can be carried out by using a reactive derivative of carboxylic acid, such as corresponding 
active ester (e.g., N-hydroxysuccinimide ester and N-hydroxybenzotriazol ester), acid azide or a mixed acid anhydride. 
[0050] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from -78°C to under heating, preferably room temperature to under heat- 
ing, for several minutes to several dozen hours. 

40 

(Step 5) 

[0051] Compound (4) can be synthesized by dissolving compound (1) or (2) in an organic solvent such as alcohols 
(e.g., methanol, ethanol, propanol, isopropanol, butanol and ethylene glycol); ammonia-containing alcohols; ethers 

45 (e.g. , diethyl ether, tetrahydrofuran, diglyme, 1 ,4-dioxane and 1 ,2-dimethoxyethane); aromatic hydrocarbons (e.g., ben- 
zene, toluene, nitrobenzene and xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1,2-dichlo- 
roethane, carbon tetrachloride and tetrachloroethane); esters (e.g., methyl acetate and ethyl acetate); ketones (e.g., 
acetone and methyl ethyl ketone); hydrocarbons (e.g., n-hexane and cyclohexane); aprotic polar solvents (e.g., N.IM- 
dimethylfbrmamide); acetonitrile; dimethyl sulfoxide; carbon disulfide; pyridine; and hexamethylphosphoric triamide, or 

so water, or without solvent, and reacting the resulting mixture with aqueous ammonia, amine such as alkylamine (e.g., 
aqueous methylamine and dimethylamine) or other nucleophilic agent. 

[0052] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from 0°C to under heating, preferably room temperature to under heating, 
for several minutes to several dozen hours. 

55 

(Step 6) 

[0053] Compound (5) can be synthesized by subjecting compound (4) to a method similar to Production A, Step 1). 
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[0054] Alternatively, compound (4) is dissolved in an organic solvent such as alcohols (e.g.. methanol, ethanol, pro- 
panol, isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran, diglyme, 1,4-dioxane and 
1 ,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene and xylene); halogenated hydrocarbons (e.g., 
chloroform, dichloromethane, 1,2-dichloroethane, carbon tetrachloride and tetrachloroethane); esters such as methyl 
5 acetate and ethyl acetate; ketones (e.g., acetone and methyl ethyl ketone); hydrocarbons (e.g., n-hexane and cyclohex- 
ane); aprotic polar solvents (e.g., N.N-dimethytformamide); acetonitrile; dimethyl sulfoxide; suffolane; carbon disulfide; 
pyridine; hexamethylphosphoric triamide; formic acid; and acetic acid, or inorganic solvent such as water, or a mixed 
solvent thereof, and reacted under a hydrogen atmosphere in the presence of a catalyst such as palladium carbon, plat- 
inum oxide and Raney nickel. 

10 [0055] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from ice-cooling to under heating, preferably room temperature to under 
heating, for several minutes to several hours. 

(Step 7) 

15 

[0056] Compound (6) can be synthesized by subjecting compound (5) to a method similar to Production A, Step 4). 
(Step 8) 

20 [0057] Compound (6) can be synthesized by subjecting compound (1) to a method similar to Production A, Step 5). 
Producton method B 

[0058] When a compound wherein R 7 is hydrogen atom is desired, the compound can be produced by the following 
25 method. 



15 



EP 0 930 299 A1 



R9 




wherein R 20 may be the same or different and each is hydrogen atom, lower alkyl or benzyl and R, R 4 , Re, R 9 , R t 1 and 
R 12 are as defined above. 

45 

(Step 9) 

[0059] Compound (8) can be synthesized by dissolving compound (7) synthesized according to the method described 
in W095/18125 in an organic solvent such as an aprotic polar solvent (e.g., N.N-dimethyl sulfoxide) and hexamethyl 
so phosphotriamide, or inorganic solvent (e.g., water), or without solvent, adding halogenated alkyl metal such as lithium 
chloride, sodium chloride and sodium iodide, alkali metal cyanate such as sodium cyanate and potassium cyanate or 
inorganic salt of acetic acid, such as sodium acetate, potassium acetate, methyl ammoniurrrtetraacetate (Me 4 NOAc), 
and refluxing the mixture under heating. 

[0060] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
55 and solvent, the reaction generally proceeds from room temperature to under heating, preferably room temperature to 
250°C, for several minutes to several hours. 
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(Step 10) 

[0061] Compound (9) can be synthesized by dissolving compound (8) in an organic solvent such as alcohols (e.g., 
methanol, ethanol, propanol, isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran, dig- 

s lyme. 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and 
xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1 ,2<lichloroethane, carbon tetrachloride and 
tetrachloroethane); ketons (e.g., acetone and methyl ethyl ketone); hydrocarbons (e.g., n-hexane and cyclohexane); 
aprotic polar solvents (e.g., N,N-dimethylformamide); acetonitrile; dimethyl sulfoxide; carbon disulfide; pyridine; hexam- 
ethylphosphoric triamide; p-toluenesulfonic acid; benzenesulfonic acid; methanesulfonic acid; trifluoromethanesulfonic 

w acid; formic acid; and acetic acid or inorganic solvent such as water, hydrochloric acid, sulfuric acid and hydrobromic 
acid, or a mixture thereof, and treating the resulting solution with a base such as sodium hydroxide, lithium hydroxide, 
barium hydroxide, sodium carbonate and potassium carbonate. 

[0062] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from 0°C to under heating, preferably room temperature to under heating, 
is for several minutes to several dozen hours. 

(Step 11) 

[0063] Compound (9) can be synthesized from compound (7) dissolved in an organic solvent such as ethers (e.g., 
20 tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, 
nitrobenzene and xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1,2-dich!oroethane, carbon 
tetrachloride and tetrachloroethane); esters such as methyl acetate and ethyl acetate; hydrocarbons (e.g., n-hexane 
and cyclohexane); aprotic polar solvents (e.g., N,N-dimethylformamide); acetonitrile; dimethyl sulfoxide; carbon 
disulfide; pyridine; hexamethylphosphoric triamide; p-toluenesulfonic acid; benzenesulfonic acid; methanesulfonic acid; 
25 trifluoromethanesulfonic acid; formic acid; and acetic acid or inorganic solvent such as water, hydrochloric acid, sulfric 
acid and hydrobromic acid, or without dissolving same in a solvent. 

[0064] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from room temperature to under heating and under heating when solvent 
is not used, for several minutes to several hours. 

30 

(Step 12) 

[0065] Compound (10) can be synthesized by subjecting compound (9) to a method similar to Production A, Step 4). 
[0066] Compound (10) can be also synthesized by dissolving compound (9) in an organic solvent such as alcohols 

35 (e.g., methanol, ethanol, propanol, isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydro- 
furan, diglyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene 
and xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1,2-dichloroethane, carbon tetrachloride 
and tetrachloroethane); hydrocarbons (e.g., n-hexane and cyclohexane); and pyridine; or inorganic solvent such as 
water, or without solvent, and reacting same with alkyl cyanate such as methyl isocycnate or alkyl thiocyanate such as 

40 methyl thiocyanate in the presence of Lewis acid such as tin tetrachloride and titanium tetrachloride, carboxylic acid 
such as formic acid and acetic acid or an acid such as hydrochloric add. 

[0067] While the reaction conditions such as temperature and time vary depending on the kind of starting compound 
and solvent, the reaction generally proceeds from ice-cooling to under heating, preferably room temperature to under 
heating, for several minutes to several dozen hours. 

45 

(Step 13) 

[0068] Compound (10) can be synthesized by subjecting compound (8) to a method similar to Production A, Step 5). 
so Production method C 

[0069] When a compound wherein R 7 is a group of the formula -Y-R 8 wherein Y and Rq are as defined above, is 
desired, the compound can be produced by the following method. 

55 
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COR i o 

(13) 

> 18) 
COR, 5 

(16) 

> 19) 

COR 1 5 
(15) 

R» 



wherein Z is a leaving group such as p-totuenesulfonyloxy, benzenesulfonyloxy, methanesulfonyloxy and halogen atom, 
and R 13 is hydrogen atom, hydroxy, amino or a group of the formula -Y-Ffe wherein Y and R 8 are as defined above, R 13 ' 
is hydrogen atom, hydroxy or amino, R 14 is optionally substituted lower alkoxy and R 15 is optionally substituted amino, 
and R, R 4> Re, R 9 and R 10 are as defined above. 

(Step 14) 

[0070] Compound (13) can be synthesized by dissolving compound (12) wherein R 13 is hydrogen atom, hydroxy or 
amino, and other symbols are as defined above, in an organic solvent such as alcohols (e.g., methanol, ethanol, pro- 
panol, isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran, diglyme, 1,4-dioxane and 
1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and xylene); halogenated hydro- 
carbons (e.g., chloroform, dichloromethane, 1 ,2-dichloroethane, carbon tetrachloride and tetrachloroethane); hydrocar- 
bons (e.g., n-hexane and cyclohexane); aprotic polar solvents (e.g., N,N-dimethylformamide); acetonitrile; dimethyl 
sulfoxide; surfolane; carbon disulf ide; pyridine; and hexamethylphosphoric triamide, and reacting same with compound 
(1 1) synthesized according to the method described in W095/1 81 25, in the presence of a base such as alkali metal or 
alkaline earth metal hydride (e.g., sodium hydride and potassium hydride); alkali metal alkolate (e.g., sodium methoxide 
and potassium tert-butoxide); and lithium alkylamide (e.g., lithium diisopropylamide). 

[0071 ] While reaction conditions such as temperature and time vary depending on the kind of starting compound and 
solvent, the reaction generally proceeds at -80°C to under heating, for several minutes to several hours. 

(Step 15) 

[0072] Compound (14) can be synthesized by dissolving compound (13) in an organic solvent such as ethers (e.g., 
diethyl ether, tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, 
toluene, nitrobenzene and xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1 ,2-dichloroethane, 
carbon tetrachloride and tetrachloroethane); esters (e.g., methyl acetate and ethyl acetate); ketones (e.g., acetone and 
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methyl ethyl ketone); hydrocarbons (e.g., n-hexane and cyclohexane); aprotic polar solvents (e.g., N.N-dimethylforma- 
mide); acetonitrile; dimethyl sulfoxide; sulfolane; carbon disulfide; pyridine; and hexamethyiphosphoric triamide, or inor- 
ganic solvent such as water, and reacting same with acid halide such as acetyl chloride, halogenated carbonate such 
as methyl chlorocarbonate, or acid anhydride such as acetic anhydride, in the presence of an organic base such as pyri- 
5 dine and triethylamine or an inorganic base such as sodium hydroxide and sodium carbonate. 

[0073] While reaction conditions such as temperature and time vary depending on the kind of starting compound and 
solvent, the reaction generally proceeds at -80°C to under heating, preferably -80°C to room temperature, for several 
minutes to several dozen hours. 



[0074] Compound (14) can be synthesized by subjecting compound (12) wherein R 13 is a group of the formula -Y-R 8 
wherein Y and R 8 are as defined above, and other symbols are as defined above, to a method similar to Production C, 
Step 14). 



[0075] Compound (15) can be synthesized by subjecting compound (14) to a method similar to Production A, Step 5). 



[0076] Compound (16) can be synthesized by subjecting compound (13) to a method similar to Production A, Step 5). 



[0077] Compound (15) can be synthesized by subjecting compound (16) to a method similar to Production B, Step 
15). 

Production method D 

30 

[0078] A compound wherein R 7 is carboxy and R 10 is hydroxy can be produced by the following steps. 



10 (Step 16) 



15 



(Step 17) 



20 (Step 18) 



(Step 19) 



25 



35 



40 




COORi i 



(17) 



(Step 20) 



45 




C00H 



(18) 



50 



55 wherein R, R 4> R 6 , Rg and R-n are as defined above. 
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(Step 20) 

[0079] Compound (18) can be synthesized by dissolving compound (17) synthesized according to the method 
described in W095/18125 in an organic solvent such as alcohols (e.g., methanol, ethanol, propanol, isopropanol, buta- 
nol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane); 
aromatic hydrocarbons (e.g.. benzene, toluene, nitrobenzene and xylene); halogenated hydrocarbons (e.g., chloroform, 
dichloromethane, 1,2-dichloroethane, carbon tetrachloride and tetrachloroethane); ketones (e.g., acetone and methyl 
ethyl ketone); hydrocarbons (e.g. ( n-hexane and cyclohexane); aprotic polar solvents (e.g., N.N-dimethyrformamide); 
acetonitrile; dimethyl sulfoxide; carbon disulfide; pyridine; and hexamethylphosphoric triamide, or an inorganic solvent 
such as water, or a mixed solvent thereof, and treating same with a base such as sodium hydroxide, potassium hydrox- 
ide, lithium hydroxide, barium hydroxide, sodium carbonate and potassium carbonate. 

[0080] While reaction conditions such as temperature and time vary depending on the kind of starting compound and 
solvent, the reaction generally proceeds at 0°C to under heating, preferably room temperature to under heating, for sev- 
eral minutes to several dozen hours. 

[0081 ] Compound (1 8) wherein R 1 1 is benzyl and other symbols are as defined above can be synthesized by dissolv- 
ing compound (1 7) synthesized according to the method described in W095/1 81 25 in an organic solvent such as alco- 
hols (e.g., methanol, ethanol, propanol, isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether, 
tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene and 
xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1,2-dichloroethane, carbon tetrachloride and 
tetrachloroethane); esters (e.g., methyl acetate and ethyl acetate); ketones (e.g., acetone and methyl ethyl ketone); 
hydrocarbons (e.g., n-hexane and cyclohexane); aprotic polar solvents (e.g., N,N-dimethyrformamide); acetonitrile; 
dimethyl sulfoxide; suffolane; carbon disulf ide; pyridine; hexamethylphosphoric triamide; formic acid; and acetic acid, or 
an inorganic solvent such as water or a mixed solvent thereof, and reacting same using a catalyst such as palladium 
carbon, platinum oxide and Raney nickel under a hydrogen atmosphere at room temperature. 
[0082] While reaction conditions such as temperature and time vary depending on the kind of starting compound and 
solvent, the reaction generally proceeds at ice-cooling to under heating, preferably room temperature to under heating, 
for several minutes to several hours. 



Production method E 

[0083] A compound wherein R 7 is carboxy and R 10 is amino can be produced by the following steps. 




(19) 



(20) 



wherein R, R4 and are as defined above. 
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(Step 21) 



[0084] Compound (20) can be synthesized by dissolving compound (19) synthesized according to the method 
described in W095/18125 in an organic solvent such as alcohols (e.g., methanol, ethanol, propanol, isopropanol, buta- 
nol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran, diglyme, 1,4-dioxane and 1,2-dimethoxyethane); 
aromatic hydrocarbons (e.g., benzene, toluene and xylene); halogenated hydrocarbons (e.g., chloroform, dichlorometh- 
ane, 1,2-dichloroethane, carbon tetrachloride and tetrachloroethane); esters (e.g., methyl acetate and ethyl acetate); 
ketones (e.g., acetone and methyl ethyl ketone); hydrocarbons (e.g., n-hexane and cyclohexane); aprotic polar solvents 
(e.g., N,N-dimethylformamide); acetonitrile; dimethyl sulfoxide; sulfolane; carbon disulfide; pyridine; hexamethylphos- 
phoric triamide; formic acid; and acetic acid, or an inorganic solvent such as water or a mixed solvent thereof, and react- 
ing same using a catalyst such as palladium carbon, platinum oxide and Raney nickel under a hydrogen atmosphere at 
room temperature. 

[0085] While reaction conditions such as temperature and time vary depending on the kind of starting compound and 
solvent, the reaction generally proceeds at ice-cooling to under heating, preferably room temperature to under heating, 
for several minutes to several hours. 



Production method F 



[0086] A compound wherein R 7 is carboxy can be produced by the following steps. 




wherein R, R 4 , R 6 , R 11t R 91 and R 92 are as defined above. 
(Step 22) 

[0087] Compound (22) can be synthesized by subjecting compound (21) synthesized according to Production A, Step 
1) to a method similar to Production A, Step 2). 

Production method G 

[0088] A compound wherein R 7 is optionally substituted alkoxycarbonyl, aryloxycarboxy or araikyloxycarbonyl can be 
produced by the following steps. 
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10 



15 



^cooh UsJa^R"* 

l (Step 23) 

X C00Ri2 r UvJ^Rie 
(24) 



(23) 



+ 



(Step 2h) 




CHO 



20 



25 



30 



35 




(25) 



wherein R 16 is halogen atom such as chlorine atom, bromine atom and iodine atom, carboxy, amino, lower alkyl, nitro, 
lower alkoxy, alkoxycarbonyl, acyl, benzyl or phenyl, R 12 ' is lower alkyl, benzyl or phenyl, R, R 4 , R 6 and R 9 are as 
40 defined above. 

(Step 23) 

[0089] Compound (24) can be synthesized by subjecting compound (23) to a method similar to Production A, Step 4). 



45 



50 



(Step 24) 

[0090] Compound (25) can be synthesized by subjecting compound (24) and compound a) to a method similar to Pro- 
duction A, Step a). 

(Step 25) 



[0091 ] Compound (26) can be synthesized by dissolving compound (25) in an organic solvent such as alcohols (e.g. , 
methanol, ethanol, propanol, isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran, dig- 
55 lyme, 1 ,4-dioxane and 1 ,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene and xylene); halogenated 
hydrocarbons (e.g. t chloroform, dichloromethane, 1,2-dichloroethane, carbon tetrachloride and tetrachloroethane); 
esters (e.g., methyl acetate and ethyl acetate); ketones (e.g., acetone and methyl ethyl ketone); hydrocarbons (e.g., n- 
hexane and cyclohexane); aprotic polar solvents (e.g., N.N-dimethylformamide); acetonitrile; dimethyl sulfoxide; sul- 
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folane; carbon disulfide; pyridine; hexamethylphosphoric triamide; and organic acid (e.g., formic acid and acetic acid), 
or an inorganic solvent such as water or a mixed solvent thereof, and reacting same using a catalyst such as palladium 
carbon, platinum oxide and Raney nickel under a hydrogen atmosphere at room temperature. 
[0092] While reaction conditions such as temperature and time vary depending on the kind of starting compound and 
5 solvent, the reaction generally proceeds at ice-cooling to under heating, preferably room temperature to under heating, 
for several minutes to several hours. 

Production method H 

10 [0093] A compound wherein R 7 is optionally substituted aralkyloxycarbonyl can be produced by the following steps. 



15 



20 



25 



30 




24 



EP0 930 299A1 




COOH 
(Step 29) 



(29) 



(30) 



COOt-Bu 




(3D 



COOH 




(32) 



wherein R 17 is lower alkyl and R, R 4> R 5 , R 9 and R 16 are as defined above. 
(Step 26) 

[0094] Compound (28) can be synthesized by subjecting compound (27) and compound a) to a method similar to Pro- 
duction A, Step a). 

(Step 27) 

[0095] Compound (29) can be synthesized by subjecting compound (28) to a method similar to Production G, Step 
25). 
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(Step 28) 

[0096] Compound (30) can be synthesized by subjecting compound (29) to a method similar to Production A, Step 1 ). 
5 (Step 29) 

[0097] Compound (31 ) can be synthesized by subjecting compound (30) to a method similar to Production A, Step 4). 
(Step 30) 

10 

[0098] Compound (32) can be synthesized by dissolving compound (31) in an organic solvent such as ethers (e.g., 
diethyl ether, tetrahydrofuran, diglyme, 1,4-dioxane and 1 ,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, 
toluene, nitrobenzene and xylene); halogenated hydrocarbons (e.g., chloroform, dichlorom ethane, 1,2-dichloroethane, 
carbon tetrachloride and tetrachtoroethane); hydrocarbons (e.g., n-hexane and cyclohexane); aprotic polar solvents 
is (e.g. , N, N-dimethylformamide) ; methylene chloride; and acetonitrile, or an inorganic solvent such as water, hydrochloric 
acid, surf uric acid and hydrobromic acid or a mixed solvent thereof, and adding an acid such as formic acid, trif luoro- 
acetic acid and p-toluene sulfonic add, or reacting same in p-toluenesutfonic acid, benzenesulfonic acid, methanesul- 
fonic acid, trifluoromethanesulfonic acid, formic acid or acetic acid. 

[0099] While reaction conditions such as temperature and time vary depending on the kind of starting compound and 
20 solvent, the reaction generally proceeds at 0°C to under heating for several minutes to several hours. 

Production method I 

[0100] A compound wherein R 7 is carboxy and R 10 is lower alkoxy can be produced by the following steps. 



30 
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10 



15 



20 



25 



30 



35 




(34) 



(35) 



(36) 



wherein R 18 is optionally substituted lower alkoxy and R, Rg and R 9 are as defined above. 
40 (Step 31) 

[0101] Compound (34) can be synthesized by subjecting compound (33) and compound (a) to a method similar to 
Production A, Step a). 

45 (Step 32) 

[0102] Compound (35) can be synthesized by subjecting compound (34) to a method similar to Production G, Step 
25). 

so (Step 33) 



[0103] Compound (36) can be synthesized by reacting compound (35) in an organic solvent such as alcohols (e.g., 
methanol, ethanol, propanol, isopropanol, butanol and ethylene glycol); ethers (e.g., diethyl ether, tetrahydrofuran, dig- 
lyme, 1,4-dioxane and 1,2-dimethoxyethane); aromatic hydrocarbons (e.g., benzene, toluene, nitrobenzene and 
55 xylene); halogenated hydrocarbons (e.g., chloroform, dichloromethane, 1,2-dichloroethane, carbon tetrachloride and 
tetrachloroethane); esters (e.g., methyl acetate and ethyl acetate); ketones (e.g., acetone and methyl ethyl ketone); 
hydrocarbons (e.g., n-hexane and cyclohexane); aprotic polar solvents (e.g., N,N-dimethytformamide); methylene chlo- 
ride; acetonitrile; dimethyl sulfoxide; carbon disulfide; pyridine; and hexamethylphosphoric triamide, or an inorganic sol- 
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vent such as water or a mixed solvent thereof, or without solvent, with a nucleophilic agent such as alcohols, amines 
and silylated compound thereof. 

[0104] While reaction conditions such as temperature and time vary depending on the kind of starting compound and 
solvent, the reaction generally proceeds at 0°C to under heating, for several minutes to several dozen hours. 
[0105] The above-mentioned steps may include further steps of filtration, extraction, washing, concentration, drying, 
purification and the like. 

[0106] The present invention is described in detail by way of Examples. In the Examples, "%" means "wt%** unless 
otherwise specified. It is needless to say that the present invention is not limited to the following Examples. 

Example 1 

2-Methoxycartx>nyl-3-[4-[2-(5-meth^ acid 

[01 07] Dimethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonate (8.46 g, 20 mmol) synthesized accord- 
ing to the method described in W095/18125 was dissolved in a mixture of methanol (80 ml) and tetrahydrofuran (40 
ml), and 2N aqueous sodium hydroxide solution (1 1 ml, 22 mmol) was added at 0°C. The mixture was stirred for 1 .5 hr 
at room temperature and the solvent was evaporated. A saturated aqueous solution (5 ml) of sodium hydrogencar- 
bonate was added and the aqueous layer was washed with ethyl acetate. To the obtained aqueous layer was added 
sodium chloride to saturate the solution, and the mixture was acidified with IN hydrochloric acid and washed three times 
with ethyl acetate (50 ml). The extracted organic layers were combined, washed with brine, dried over sodium sulfate 
and dried to solidness to give a crude title compound (8.2 g, yield 100%). The obtained crude compound (750 mg) was 
recrystallized from a mixed solvent of ethyl acetate-hexane (1 :2) to give the title compound (540 mg) as a white solid. 



0 




mp:1 26.0-1 27.1 °C 
1 H-NMR(CDCI 3 )6 ppm, 300 MHz: 

2.36(3H, s), 2.96(2H, t, J=6.5Hz), 3.19(2H, d, J=7.5Hz), 3.65(1H, t, J=7.5Hz), 3.71(3H, s), 4.15(2H, t, J=6.6Hz), 
6.79(2H, d, J=8.4Hz), 7.1 1(2H, d, J=8.4Hz), 7.42(3H, m), 7.95(2H, m) 

Example 2 

Methyl 2^rbamoyl-3-[4-[2-(5-methyl-2-phenyl-4^xazolyl)ethoxy]pheny0propionate 

[0108] 2-Methoxyrarbonyl-3-[4-[2-(5-methyl-2-ph acid (2.10 g, 5.10 mmol) 

obtained in Example 1 was dissolved in benzene (20 mi) and thionyl chloride (375 |xl, 6.12 mmol) was dropwise added 
at room temperature. This mixture was ref luxed under heating for 1 .5 hr and the solvent was evaporated. The residue 
was dissolved in acetone (2 ml) and added to 28% aqueous ammonia (5 ml) at room temperature. The mixture was 
stirred for 30 min and the solvent was evaporated. Ethyl acetate (50 ml) was added to the residue and the organic layer 
was washed with brine, dried over sodium sulfate and dried to solidness to give a crude title compound (1 .80 g, yield 
86%). The obtained compound (1.50 g) was recrystallized from a mixed solvent of ethyl acetate-hexane (5:1) to give 
the title compound (700 mg, yield 40%) as a white powder. 



28 



EP 0 930 299 A1 



0 




mp:154.8-155.4°C 
1 H-NMR(CDCI 3 ) 6 ppm, 300 MHz : 

2.36(3H, s), 2.96(2H, t, J=6.7Hz), 3.17(2H, m), 3.47(1H, dd, J=6.7 and 8.2Hz), 3.65(3H ( s), 4.21(2H, t, J=6.7Hz), 
5.43(1H, brs), 6.38(1 H, brs). 6.81(2H, d, J=8.6Hz), 7.07(2H t d, J=8.6Hz), 7.42(3H, m), 7.97(2H, m) 

Example 3 

2-Carbamoyi-3-[4-[2-(5-methyl-2-phenyl-4-oxazoW^ 

[0109] Methyl 2-caibamoyl-3-[4-[2-(5-methyl-2^hen (1.80g, 4.41 mmol) 

obtained in Example 2 was dissolved in methanol (20 ml) and tetrahydrofuran (20 ml), and 2.5N aqueous sodium 
hydroxide solution (2.5 ml, 6.16 mmol) was added at room temperature. The mixture was stirred for 15 hr and the sol- 
vent was evaporated. To the residue was added 10% aqueous sodium hydroxide solution (50 ml) and the mixture was 
washed three times with ethyl acetate (30 ml). To the aqueous layer was added sodium chloride to saturate the same, 
and the mixture was acidified with 3N hydrochloric acid. The precipitated white solid was collected by filtration, washed 
with water, and dried to give the title compound (1 .70 g, yield 98%). 



0 




mp: 138.1- 138.5°C 
1 H-NMR(DMSO-d 6 )6 ppm, 300 MHz : 

2.35(3H, s), 2.92(4H, m), 3.40(1 H, t, J=5.6Hz), 4.17(2H, t, J=5.0Hz), 6.82(2H, d, J=6.5Hz), 6.96(1H, brs), 7.09(2H, 
d, J=6.5Hz), 7.40(1 H, brs), 7.49(3H, m), 7.91 (2H, m), 12 39(1 H, brs) 

Example 4 

2-Caitamoyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionic acid 

[01 1 0] 4-[4-[2-(5-Methyl-2-phenyl-4-Qxazolyl)ethoxy]benzilidene]-3,5-isooxazolidinedione (1 1 .5 g, 29.3 mmol) synthe- 
sized according to the method described in W095/18125 was dissolved in tetrahydrofuran (220 ml). 5% Palladium car- 
bon (1.15 g) was added and the mixture was vigorously stirred under a hydrogen atmosphere (normal pressure) at 
room temperature for 13.5 hr. To the reaction mixture was added methanol (150 ml), and the catalyst was removed by 
celite filtration. The solvent was evaporated and the residue was suspended in 2.5N aqueous sodium hydroxide solution 
(50 ml) and washed with ethyl acetate. To the obtained aqueous layer was added 1N hydrochloride (150 ml) and the 
precipitated white solid was collected by filtration. The solid was washed with water and dried to give the title compound 
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(5.10 g. yield 44%). 



0 



5 




15 mp:138.1 - 138.5 °C 

1H-NMR (DMSO-d 6 )6 ppm, 300 MHz: 

2.35 (3H, s), 2.92 (4H, m) f 3.40 (1 H, t, J=5.6Hz), 4.17 (2H, t, J=5.0Hz), 6.82 (2H, d, J=6.5Hz), 6.96 (1H brs), 7.09 
(2H, d, J=6.5Hz), 7.40 (1H, brs), 7.49 (3H, m), 7.91 (2H, m), 12.39 (1H, brs) 

20 Example 5 

2-[4-[2-(5-Me%l-2iDhenyl-4-axazolyi)ethoxy]benzyl]malonic acid 

[0111] Dimethyl 2-[4-[2-(5-methyl-2i)henyl-4-oxazolyl)ethoxy]benzyl]malonate (6.00 g, 14.2 mmol) synthesized 
25 according to the method described in W095/1 81 25 was dissolved in methanol (60 ml) and tetrahydrofuran (30 ml). 2N 
Aqueous sodium hydroxide solution (17.7 ml, 35.5 mmol) was added at room temperature. The mixture was stirred for 
68 hr and the solvent was evaporated. Water (1 00 ml) was added to the residue and acidified with 1 N hydrochloric acid. 
The precipitated white solid was collected by filtration, washed with water and recrystallized from ethyl acetate-hexane 
to give the title compound (3.00 g, yield 53%) as a white powder. 

30 



0 



35 




40 



mp: 173.3 -174.6 °C 
1 H-NMR (DMSO-dg) 6 ppm, 300 MHz: 
45 2.34 (3H, s), 2.90 (4H, m), 3.49 (1H, d, J=8.0Hz), 4.16 (2H, t, J=6.8Hz), 6.83 (2H, d, J=8.4Hz), 7.11 (2H, d, 
J=8.kHz), 7.47 (3H, m), 7.89 (2H, m). 

Example 6 

so Methyl 2<Jimethy1c^amoyl-3-[4-[2-(5-methyl-2-phenyl-4-caazolyO 

[0112] In the same manner as in Example 2 using 2-methoxycarbonyl-3-[4-[2-(5-methyl-2i3henyl-4-oxa- 
zolyl)ethoxy]phenyl]propionic acid (5.00 g, 12.2 mmol) obtained in Example 1, the title compound was obtained as a 
yellow oil. Hexane-diethyi ether was added to the oil to solidify same to give the title compound (4.77 g, yield 89%). 

55 



30 



EP 0 930 299 A1 



0 




mp: 114.5- 115.4 °C 

'H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.37 (3H, s), 2.82 (3H, s), 2.90 (3H, s), 2.96 (2H, t, J=6.6Hz), 3.17 (2H, d ( J=7.8Hz), 3.69 (3H, s), 3.83 (2H, t, 
J=7.4Hz), 4.21 (2H. t. J=6.8Hz), 6.80 (2H, d, J=8.4Hz), 7.09 (2H, d, J=8.4Hz), 7.42 (3H, m), 7.97 (2H, m) 

Example 7 

2-Dimethylcarbamoyl-3-[4-[2-(5-methyl-2^ acid 
[0113] Methyl N,N-dime%l-2-methoxyrarbonyl-3-[4-[2-(5-m^ 

(2.75 g, 6.31 mmol) obtained in Example 6 was dissolved in methanol (25 ml). Thereto was added 2.5 N aqueous 
sodium hydroxide solution (3.3 ml, 7.57 mmol) at room temperature. The mixture was stirred for 12 hr and the solvent 
was evaporated. Water was added to the residue and the aqueous layer was washed with ethyl acetate. Sodium chlo- 
ride was added to the aqueous layer to saturate same. The mixture was acidified with 1N hydrochloric acid and 
extracted three times with ethyl acetate. The obtained organic layers were combined, dried over sodium sulfate and 
concentrated to dryness. Diethyl ether was added for solidification and the solid was collected by filtration to give the 
title compound (2.50 g, yield 94%) as a yellow-white solid. 



0 




mp: 48.5 - 49.7 °C 

1 H-NMR (CDCI3) 5 ppm, 300 MHz: 

2.38 (3H, s), 2.46 (3H, s), 2.89 (3H, s), 2.97 (2H, t, J=6.8Hz), 3.10 (2H, dd, J=10.2 and 13.2Hz), 3.25 (2H, dd, J=4.8 
and 13.2Hz), 3.78 (2H, dd, J=5.0 and 10.4Hz), 4.22 (2H, t, J=6.8Hz), 6.83 (2H, d, J=8.7Hz), 7.06 (2H, d, J=8.7Hz), 
7.43 (3H, m), 7.97 (2H, m) 

Example 8 

Methyl 2-methoxycart>onylcarbarTK>yl-3-[4-p^ 

[0114] 2-Methoxyrarbonyl-3-[4-[2-(5-me%^ acid (2.00 g, 4.89 mmol) 

obtained in Example 1 was dissolved in benzene (15 ml), and thionyl chloride (392 5.38 mmol) was added at room 
temperature. The mixture was refluxed under heating for 1 .5 hr and the solvent was evaporated. The residue was dis- 
solved in toluene (6 ml), and methyl carbamate (440 mg, 5.87 mmol) was added at room temperature. The mixture was 
stirred at 80-90°C for 30 min. The solvent was evaporated and the resulting residue was purified by silica gel column 
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chromatography (developing solvent; chloroform: methanol=30:1). The obtained white solid was recrystallized from 
methanol to give the title compound (1 .40 g, yield 61%). 




OMe 



OMe 



mp: 119.5 -120.2 °C 

1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.36 (3H, s), 2.96 (2H, t, J=6.7Hz), 3.19 (2H, m), 3.69 (3H, s), 3.74 (3H, s), 4.20 (2H, t, J=6.7Hz), 4.32 (2H, t 
J=7.9Hz), 6.80 (2H, d, J=8.6Hz), 7.13 (2H. d, J=8.6Hz), 7.41 (3H, m), 7.92 (1H, brs), 7.97 (2H, m) 

Example 9 

Dibenzyl 2-ethoxycartx)nylmethyl-2-[4-[2-(5-methyl-2-phenyl^-oxazolyl)ethoxy]ben 

[0115] Dibenzyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazoly0ethoxy]benzyl]malonate (26.0 g, 45.2 mmol) synthesized 
according to the method described in W095/18125 was dissolved in tetrahydrofuran (250 ml), and sodium hydride 
(60% in oil, 2.2 g, 54.2 mmol) was added at 0°C, which was followed by stirring at room temperature for 30 min. To the 
reaction mixture was added a solution of ethyl bromoacetate (15.3 ml, 135.6 mmol) in tetrahydrofuran (50 ml) at room 
temperature. After stirring for 1 hr, sodium hydride (60% in oil, 1.1 g, 27.1 mmol) and ethyl bromoacetate (5.1 ml, 45.2 
mmol) were added. After stirring for 1 hr, sodium hydride (60% in oil, 2.2 g, 54.2 mmol) was added and the mixture was 
stirred for 1 hr. Water and 1N aqueous sodium hydrogensulfate solution were added to the reaction mixture and 
extracted three times with ethyl acetate (200 ml). The extracted organic layers were combined, washed with brine, dried 
over sodium sulfate and concentrated. The residue was purified by silica gel column chromatography (developing sol- 
vent; hexane:ethyl acetate=5:1 -»3:1) to give the title compound (30.2 g, yield 100%) as an oil. 




1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1.20 (3H, q, J=7.1Hz), 2.36 (3H, s). 2.85 (2H, s). 2.95 (2H, t, J=6.7Hz), 3.33 (2H, s), 4.07 (2H, q, J=7.1Hz), 4.18 
(2H, t, J=6.7Hz), 5.10 (1H, d, J=13.1Hz), 5.12 (1H, d, J=13.1Hz), 6.69 (2H, d, J=8.7Hz), 6.85 (2H, d, J=8.7Hz), 7.20 
- 7.33 (10H, m), 7.41 (3H, m), 7.98 (2H, m) 

Ex a n p ie 1 Q 

2-Ethoxycartx)ny!methyl-2-[4-[2-(5-m^ acid 

[01 1 6] Dibenzyl 2-ethoxycarbonylmethyl-2-[4-[2-(5-m^ (29.5 g, 44.6 

mmol) obtained in Example 9 was dissolved in methanol (150 ml) and tetrahydrofuran (150 ml), and 5% palladium car- 
bon (2.0 g) was added. The mixture was vigorously stirred at room temperature under a hydrogen atmosphere (3.3-3.4 
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atm) for 6 nr. After stirring, the catalyst was removed with celite and the solvent was evaporated to give the title com- 
pound (21.0 g, yield 98%) as an orange-yellow solid. 



0 




1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.17 (3H, q, J=7.1Hz), 2.41 (3H, s), 3.03 (2H f t. J=6.0Hz), 3.14 (2H, s), 3.20 (2H, s), 4.07 (2H, q, J=7.1Hz), 4.15 
(2H, t, J=6.0Hz), 6.77 (2H, d, J=8.3Hz), 7.07 (2H, d, J=8.3Hz), 7.45 (3H, m), 7.94 (2H, m), 8.03 (1H, brs) 

Example 1 1 

2-Ethoxycarbonytmetlryl-3-[4-[2-(5-m acid 

[01 1 7] 2-Ethoxycarbonylmethyl-2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)etho acid (21 .0 g, 43.7 mmol) 

obtained in Example 10 was heated at 150°C for 30 min. The reaction mixture was purified by silica gel column chro- 
matography (developing solvent; chloroform: methanol=40:1 ->20:1) to give the title compound (15.0 g, yield 79%) as a 
yellow-brown oil. 




1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.21 (3H, t, J=7.1Hz), 2.37 (3H, s), 2.38 (1H, dd, J=4.8 and 16.8Hz), 2.55 - 2.78 (2H, m), 2.90 - 3.17 (4H, m), 4.09 
(2H, q, J=7.1Hz), 4.20 (2H, t, J=6.6Hz), 6.82 (2H, d ( J=8.6Hz), 7.07 (2H t d, J=8.6Hz), 7.44 (3H, m), 7.97 (2H, m) 

Example 12 

Ethyl 3-cart)amoyl-4-[4-[2-(5-methyl-2-ph 

[0118] To 2-ethoxycarbonylmethyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyQpropi acid (4.5 g, 10.3 
mmol) obtained in Example 11 was added thionyl chloride (30 ml, 411.3 mmol) and the mixture was refluxed under 
heating for 1 hr at 40°C. The reaction mixture was concentrated and tetrahydrofuran (25 ml) was added to the residue. 
28% Aqueous ammonia (15 ml) was added at 0°C and the mixture was stirred for 10 min. The mixture was acidified 
with 1N sodium hydrogensulfate and the precipitated solid (2.93 g) was collected by filtration. A part (1.30 g) thereof 
was recrystallized from ethyl acetate to give the title compound (0.70 g, yield 35%). 
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mp: 141.8 -142.3 °C 

1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.23 (3H, q, J=7.2Hz), 2.38 (3H, s), 2.42 (1H, dd, J=3.8 and 16.7Hz), 2.60 - 2.90 (4H, m), 2.97 (2H, t, J=6.5Hz), 
4.10 (2H ( q, J=7.2Hz), 5.20 (1H, brs), 5.44 (1H, brs), 6.83 (2H, d, J=9.0Hz), 7.09 (2H, d, J=9.0Hz), 7.43 (3H, m), 
7.97 (2H,m) 

Example 13 

Methyl 3-[4-[2-(2-(benzothiophen-2-yl)-5-methyl-4-oxazolyl)efr^ 

[0119] Dimethyl 2-[4-[2-(5-me%l-2-phenyl-4-oxazolyl)ethoxy]benzyQmalonate (2.83 g t 5.91 mmol) synthesized 
according to the method described in W095/18125 was dissolved in dimethyl sulfoxide (25 ml), and lithium chloride 
(500 mg, 11.82 mmol) and water (212 pJ, 11.82 mmoi) were added at room temperature. The mixture was refluxed 
under heating for 45 min and cooled to room temperature. Water (50 ml) was added and the mixture was extracted 
three times with ethyl acetate (50 ml). The extracted organic layers were combined, dried over sodium sulfate and con- 
centrated. The residue was purified by silica gel column chromatography (developing solvent; hexane:ethyl ace- 
tate=5:1) to give the title compound (1 .98 g, yield 80%). 




COOMe 



1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

2.39 (3H, s), 2.58 (2H, t, J=7.4Hz), 2.88 (2H, t, J=7.8Hz), 2.97 (2H, m), 3.65 (2H, s), 4.21 (2H, q, J=6.6Hz), 6.82 
(2H, d, J=8.7Hz), 7.09 (2H, d, J=8.7Hz), 7.37 (2H, m), 7.75 - 7.87 (3H, m) 

Example 14 

3-[4-[2-(2-(Benzothiophen-2-yl)-5-methyl-4K)xazolyl)ethoxy]phenyl]propionicacid 

[0120] Methyl 3-[4-[2-(2-(benzothiophen-2-yl)-5-methyl-4-oxazolyl)ethoxy]phenyl]propionate (1.90 g, 4.51 mmol) 
obtained in Example 13 was dissolved in methanol (20 ml) and tetrahydrofuran (30 ml), and 2.5N aqueous sodium 
hydroxide solution (2.2 ml, 5.5 mmol) was added at room temperature, which was followed by stirring for 13 hr. Then, 
the solvent was evaporated and water was added to the obtained residue . 1 N Hydrochloric acid was added to acidify 
the solution and the precipitated white solid was collected by filtration, washed with water and dried to give the title com- 
pound (1 .80 g, yield 98%) as a white solid. 
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C00H 



1 H-NMR (DMSO-d 6 ) 6ppm, 300 MHz: 

2.37 (3H, s), 2.46 (2H, d, J=7.2Hz), 2.73 (2H, d, J=7.7Hz), 2.91 (2H, d, J=6.3Hz), 4.16 (2H, t, J=6.6Hz), 6.84 (2H, 
d, J=8.7Hz), 7.11 (2H, d, J=8.7Hz), 7.43 (2H, m), 7.85 - 8.05 (3H, m), 12.07 (1H, brs) 

Example 15 

N-[3-[4-[2-(2-(Benzothiophen-2-y^ 

[0121] To 3-[4-[2-(2-(benzothiophen-2-yl)-5-methyl-4^xazolyl)ethoxy]pheny0propionic acid (850 mg, 2.09 mmol) 
obtained in Example 14 was added thionyl chloride (2 ml, 27.4 mmol) and the mixture was stirred under heating for 40 
min at 60°C. The reaction mixture was concentrated and N,N-dimethylaniline (10 ml) was added to the residue. Urea 
(250 mg, 4. 1 7 mmol) was added and the mixture was stirred under heating for 5 hr at 1 50°C. Urea (250 mg, 4. 1 7 mmol) 
was again added and the mixture was heated for 10 hr at 1 50°C. The reaction mixture was cooled to room temperature 
and the precipitated solid (468 mg) was collected by filtration. A part (260 mg) thereof was washed successively with 
water, ethyl acetate/tetrahydrof uran (9: 1), 1 0% aqueous sodium hydroxide solution, 1 N hydrochloric acid, water and tet- 
rahydrofuran, and dried to give the title compound (110 mg, yield 21%) as a gray-white solid. 



mp:241.3-241.9°C 

1 H-NMR (DMSO-d 6 ) 5ppm, 300 MHz: 

2.37 (3H, s), 2.53 (2H, d, J=7.8Hz), 2.75 (2H, d, J=7.5Hz), 2.91 (2H, d. J=6.6Hz), 4.16 (2H, t, J=6.3Hz), 6.85 (2H, 
d. J=8.7Hz), 7.10 (2H, d, J=8.7Hz), 7.16 (1H, brs). 7.43 (2H, m), 7.72 (1H, brs), 7.89 - 8.05 (3H, m), 10.1 1 (1H, brs) 

Example 16 

Methyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazoIyl)ethoxy]phenyl]propionate 

[0122] Sodium hydride (60% in oil, 2.1 1 g, 88.1 mmol) was washed twice with n-hexane (10 ml) under a nitrogen 
atmosphere, suspended in N,N-dimethyiformamide (50 ml) and ice-cooled. To this solution was added methyl 3-(p- 
hydroxyphenyl)propionate (15.9 g, 88.1 mmol) over 15 min. After 10 min when hydrogen bubbling finished, a solution 
of ethyl 2-(5-methyl-2-phenyl-4-oxazolyl)-p-toluenesulfonate (20.0 g, 56.0 mmol) in N,N-dimethylformamide (50 ml) was 
added. The mixture was stirred at room temperature for 5 hr, and ethyl aceate (500 ml) and 1 N aqueous sodium hydrox- 
ide solution (200 ml) were added for partition. The obtained organic layer was washed with 1 N hydrochloric acid (100 
ml), saturated aqueous sodium hydrogencarbonate solution (100 ml) and saturated brine (100 ml), dried over magne- 
sium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column chromatography 
(developing solvent; n-hexane:ethyl acetate=85:15) to give the title compound (14.0 g, yield 68%) as a white solid. 




N 
H 
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0 



5 




mp: 50.2- 51.7 °C 
1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 
15 2.37 (3H, s), 2.58 (2H, t, J=7.5Hz), 2.88 (2H, t, J=7.5Hz), 2.96 (2H, t, J=6.7Hz), 3.65 (3H, s), 4.22 (2H, t, J=6.7Hz), 
6.82 (2H, d, J=8.6Hz), 7.08 (2H, d, J=8.6Hz), 7.41 (3H, m), 7.96 (2H, m) 



20 


Elemental Analysis 




Calculated (%) 


C;72.31, 


H;6.34, 


N;3.83 




Found (%) 


C;72.13, 


H;6.32, 


N;3.66 



25 

Example 17 



3-[4-[2-(5-Methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionic acid 

30 [01 23] Methyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate (1 3.0 g, 35.6 mmol) obtained in Exam- 
ple 1 6 was dissolved in methanol (400 ml), and 1 N aqueous sodium hydroxide solution (50 ml) was added with stirring 
at room temperature. After stirring for 15 hr, the solvent was evaporated under reduced pressure. Ethyl acetate (50 ml) 
and water (200 ml) were added for partition. 1 N Hydrochloric acid was added to the aqueous layer to acidify same. The 
precipitated solid was collected by filtration, washed with water (50 ml) and dried under reduced pressure to give the 

35 title compound (12.0 g, yield 96%) as a white solid. 



0 



40 




mp: 141.8 -144.0 °C 
50 1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

2.37 (3H, s), 2.62 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 2.97 (2H, t, J=6.7Hz), 4.21 (2H, t, J=6.7Hz), 6.82 (2H, d, 
J=8.6Hz), 7.09 (2H, d. J=8.6Hz), 7.41 (3H, m), 7.96 (2H, m) 



Elemental Analysis 


Calculated (%) 


C;71.05, 


H;6.08, 


N;3.95 
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(continued) 



Elemental Analysis 


Found (%) 


C;71.22, 


H;5.83, 


N;3.63 



Example 18 

3-[4-[2-(5-Methyl-2-phenyl-4-oxazolyi)ethoxy]phenyl]propionamide 

10 [0124] Methyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate (600 mg, 1.64 mmol) obtained in 
Example 16 was added to ammonia/methanol (50 ml), and the mixture was stirred for 24 hr at room temperature. The 
solvent was evaporated under reduced pressure. Ethyl acetate (50 ml) and 1 N aqueous sodium hydroxide solution (50 
ml) were added for partition. The organic layer was washed with water (50 ml) and saturated brine (50 ml), dried over 
magnesium sulfate, and concentrated under reduced pressure to give the title compound (464 mg, yield 80%) as a 

15 white solid. 



0 



20 




25 



mp: 139.2- 140.0 °C 
30 1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.37 (3H, s), 2.48 (2H,t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 2.97 (2H, t, J=6.7Hz), 4.22 (2H, t, J=6.7Hz), 5.20 (2H, brs), 
6.82 (2H, d, J=8.5Hz), 7.10 (2H, d, J=8.5Hz), 7.41 (3H, m), 7.96 (2H, m) 



Elemental Analysis 


Calculated (%) 
Found (%) 


C;71.98, 
C;72.02, 


H;6.33, 
H;6.20, 


N;7.99 
N;7.67 



Example 19 

Methyl N-[3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionyl]carbamide 

45 

[0125] To 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionic acid (1 .00 g, 2.85 mmol) obtained in Exam- 
ple 1 7 was added thionyl chloride (1 .7 ml), and the mixture was stirred under heating for 1 hr at 100°C. Excess thionyl 
chloride was evaporated under reduced pressure and the obtained residue was dissolved in benzene (2.3 ml). Thereto 
was added methyl carbamate (214 mg, 2.85 mmol) and the mixture was stirred under heating for 5 hr at 80° C. Water 
50 (10 ml) and ethyl acetate (50 ml) were added for partition. The organic layer was washed with saturated brine (20 ml), 
dried over magnesium sulfate, and concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography (developing solvent; dichloromethane: methanol 100:1) to give the title compound (433 mg, yield 
37%) as a white solid. 

55 
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0 0 




mp: 127.7- 132.3 °C 

'H-NMR (CDCI 3 ) 5 ppm. 300 MHz: 

2.36 (3H. s), 2.87 - 3.05 (6H, m), 3.74 (3H, s), 4.21 (2H, t, J=6.7Hz). 6.82 (2H, d. J=8.6Hz), 7.1 1 (2H, d, J=8.6Hz). 
7.40 (3H. m). 7.65 (1 H. brs), 7.97 (2H. m) 



Elemental Analysis 


Calculated (%) 
Found (%) 


C;67.63. 
C;64.96. 


H;5.92, 
H;5.51, 


N;6.86 
N;6.14 



Example 2Q 

N-[3-[4-[2-(5-MethyI-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionyl]urea 

[0126] To 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyt]propionic acid (1.00 g, 2.85 mmol) obtained in Exam- 
ple 1 7 was added thionyl chloride (1 .7 ml), and the mixture was stirred under heating for 1 hr at 1 00°C. Excess thionyl 
chloride was evaporated under reduced pressure and urea (257 mg, 4.28 mmol) was added to the obtained residue. 
The mixture was stirred under heating for 1 hr at 120°C and purified by silica gel column chromatography (developing 
solvent; dichloromethane: methanol 10:1) to give the title compound (560 mg, yield 50%) as a white solid. 



0 0 




mp: 177.1 -178.0 °C 

1 H-NMR (CDCI 3 ) 5 ppm, 300 MHz: 

2.37 (3H, s), 2.58 (2H, t. J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 2.96 (2H, t, J=6.7Hz), 4.21 (2H, t, J=6.7Hz), 5.27 (1H, 
brs), 6.82 (2H, d, J=8.6Hz), 7.08 (2H, d, J=8.6Hz), 7.40 (3H, m), 7.96 (2H, m), 8.16 (1H ( brs), 8.56 (1H, brs) 



Elemental Analysis 


Calculated (%) 


C;67.16, 


H;5.89, N;10.68 
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(continued) 



Elemental Analys 


is 






Found (%) 


C;64.79, 


H;5.18, 


N; 8.95 



Example 21 

N-Acetyl-3-[4-[2-(5*methyl-2iDhenyl-4-oxa20lyl)ethoxy]phenyllpropionamide 

[0127] To 3-[4-[2-(5-methyl-2-phenyl-4-Qxazolyl)ethoxy]phenyl]proplonic acid (1 .50 g, 4.27 mmol) obtained in Exam- 
ple 17 was added thionyl chloride (2.0 ml), and the mixture was stirred under heating for 1 hr at 100°C. Excess thionyl 
chloride was evaporated under reduced pressure and acetamide (504 mg, 8.54 mmol) was added to the obtained res- 
idue. The mixture was stirred under heating for 1 hr at 120°C. Methanol (5 ml) was added, and the reaction mixture was 
stirred for 10 min and concentrated under reduced pressure. The obtained residue was purified by silica gel column 
chromatography (developing solvent; n-hexane:ethyl acetate=1 :1) to give the title compound (541 mg, yield 32%) as a 
white solid. 



0 0 




mp: 127.7- 128.7 °C 

1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.33 (3H, s), 2.38 (3H, s), 2.78 (2H, t, J=6.2Hz), 2.91 (2H, t f J=6.2Hz), 2.98 (2H, t, J=6.6Hz), 4.22 (2H, t J=6.6Hz), 
6.83 (2H ( d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.40 (3H, m), 7.98 (2H, m) 

Example 2? 

S-Me%l-3-[4-[2-(5-metrtyl-2-phenyl-4-ox 

[0128] To 3-[4-[2-(5*methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionic acid (5.00 g, 14.2 mmol) obtained in Exam- 
ple 1 7 was added methyl thioisocyanate (1 .56 g, 21 .4 mmol) and trif luoroacetic acid (5.5 ml, 71 .2 mmol), and the mix- 
ture was stirred under heating for 3 days at 60°C. Ethyl acetate (150 ml) and water (50 ml) were added for partition. The 
organic layer was washed with 1 N aqueous sodium hydroxide solution (1 00 ml) and saturated brine (50 ml), dried over 
magnesium sulfate and concentrated under reduced pressure. The obtained residue was purified by silica gel column 
chromatography (developing solvent; dichloromethane:methanol=99:1) and washed with ethyl acetate (20 ml) to give 
the title compound (1.23 g, yield 20%) as a white solid. 



0 0 
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mp: 127.8 -128.3 °C 

1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.33 (3H, s), 2.37 (3H, s). 2.76 (2H, t, J=7.5Hz), 2.95 (4H, m). 4.22 (2H, t, J=6.7Hz), 6.82 (2H, d, J=8.6Hz), 7.09 
(2H, d, J=8.6Hz), 7.40 (3H, m), 7.96 (2H, m), 8.09 (1H, brs) 



Elemental Analysis 


Calculated (%) 
Found (%) 


C;65.07, 
C;65.06, 


H;5.70, 
H;5.54, 


N;6.60 
N;6.63 



Example 23 

2-Cart>amoyl-3-[4-[2-[2-(benzothiophen-2-y^ acid 

[0129] 5-[4-[2-[2-(Benzothiophen-2-yl)-5-met^ (1.80 g, 4.01 mmol) 

synthesized according to the method described in W095/1 81 25 was dissolve in tetrahydrofuran (50 ml), and hydrogen- 
ated (3.5 atm) at room temperature in the presence of 5% palladium carbon (0.18 g). After 4 hours, the catalyst was 
removed and the filtrate was concentrated under reduced pressure, and the obtained residue was washed with diethyl 
ether (20 ml) to give the title compound (1 .55 g, yield 86%) as a white solid. 



0 




mp : 148.2 - 149.0°C (deposition) 
1 H-NMR (DMSO-de) 6 ppm, 300 MHz: 

2.36 (3H, s), 2.85 - 2.95 (4H f m), 3.39 (1H, t, J=7.5Hz), 4.15 (2H, t, J=6.6Hz), 6.82 (2H, d, J=8.4Hz, 6.96 (1H, brs), 
7.09 (2H. d. J=8.4Hz), 7.40 - 7.45 (3H, m), 7.90 - 8.10 (3H, m) 

Ex am ple 2 4 

2-[4-[2-(5-Methyl-2-phenyl-4-oxazoyl)ethoxy]benzyl]malonamide 

[0130] Dimethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonate (3.00 g, 7.08 mmol) synthesized 
according to the method described in W095/1 81 25 was dissolved in methanol-tetrahydrofuran (1:1. 1. 100 ml),and 28% 
aqueous ammonia (20 ml) was added, which was followed by stirring for 5 days at room temperature. Thereto was 
added 1 N aqueous sodium hydroxide solution (30 ml) and the mixture was stirred for 1 hr. The solvent was evaporated 
under reduced pressure, and the obtained residue was partitioned between tetrahydrofuran-ethyl acetate (1 :1 , 100 ml) 
and water (50 ml). The organic layer was washed with saturated brine (50 ml), dried over magnesium sulfate and con- 
centrated under reduced pressure to give the title compound (2.50 g, yield 90%) as a white solid. 
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0 




0 



0 



NH 2 



NH 2 



mp : 222.5 - 223.4°C (decomposition) 
1 H-NMR (DMSO-dg) 6ppm, 300 MHz: 

2.34 (3H, s), 2.80 - 2.92 (4H, m), 3.22 (1 H, t, J=7.5Hz), 4.15 (2H, t p J=6.7Hz), 6.81 (2H. d f J=8.4Hz), 6.96 (2H, brs), 
7.07 (2H, d, J=8.4Hz), 7.19 (2H, brs), 7.48 (3H, m), 7.90 (2H, m) 

Example 25 

Methyl N-acetyl-2-rarbamoyl-3-[4-[2-(5-methyl-2-phenyM 

[0131 ] Thionyl chloride (1 .0 ml) was added to 2-methcxycartDonyl-3-[4-[2-(5-methyl-2-phenyl-4K)xazolyl)ethoxy]phe- 
nyl]propionic acid (2.63 g, 6.43 mmol) obtained in Example 1, and the mixture was stirred with heating at 60°C for 1 hr. 
Excess thionyl chloride was evaporated under reduced pressure and acetamide (504 mg, 8.54 mmol) was added to the 
residue. The mixture was stirred with heating at 1 20°C for 30 min. Tetrahydrofuran-ethyl acetate (1 :1 , 1 00 ml) and water 
(50 ml) were added to the reaction mixture for partition. The organic layer was washed with saturated brine (50 ml), 
dried over magnesium sulfate and concentrated under reduced pressure. The obtained residue was purified by silica 
gel column chromatography (developing solvent; n-hexane:ethyl acetate=1 :1) to give the title compound (1.08 g. yield 
34%) as a white solid. 



mp: 126.5- 127.9 °C 

1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.33 (3H f s), 2.36 (3H, s), 2.96 (2H, t, J=6.6Hz), 3.16 (2H, d, J=7.2Hz), 3.69 (3H, s). 3.78 (1H, t. J=7.2Hz), 4.20 (2H. 
t, J=6.6Hz), 6.81 (2H, d,J=8.7Hz), 7.08 (2H, d, J=8.7Hz), 7.40 (3H, m), 7.97 (2H, m); 8.58 (1H, brs) 



2-Methoxycartx)nyl-2-methyl-3-[4-[2-(5-m^ acid 

[0132] To a solution of 2-methoxycarbonyl-3-[4-[2-(5-methyl-2^ acid (4.10 

g, 10.0 mmol) obtained in Example 1 in tetrahydrofuran (50 mt) was dropwise added lithium diisopropylamide (1.5 M 
cyclohexane solution, 1 5.0 ml, 22.5 mmol) at -78°C under argon atmosphere. The mixture was stirred at said tempera- 
ture and methyl iodide (2.5 ml, 40 mmol) was dropwise added. The mixture was stirred at said temperature for 2 hr and 
10% aqeuous ammonium chloride (20 ml) was added. The organic layer was separated and the aqueous layer was 
extracted with ethyl acetate (50 ml). The obtained organic layers were combined, washed with saturated brine (10 ml), 



0 0 




Me 



Example 26 
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dried over magnesium sulfate and concentrated under reduced pressure to give the crude title compound (4.78 g). 



Me 0 




Example 27 

Methyl 2K»rbamoyl-2-methyl-3-[4-[2-(5-me 

[0133] Thionyl chloride (1.0 ml) was added to crude 2-methQxycarbonyl-2-methyl-3-[4-[2-(5-methyl-2i3henyl-4-oxa- 
zoly1)ethoxy]phenyl]propionic acid (4.60 g) obtained in Example 26, and the mixture was stirred with heating at 60°C for 
1 hr. Excess thionyl chloride was evaporated under reduced pressure and the residue was dissolved in acetone (1 0 ml), 
which was dropwise added to 28% aqueous ammonia (20 ml). After stirring at room temperature for 30 min, ethyl ace- 
tate (100 ml) was added for partition. The organic layer was washed with saturated brine (50 ml), dried over magnesium 
sulfate and concentrated under reduced pressure. The obtained residue was purified by silica gel column chromatog- 
raphy (developing solvent; n-hexane:ethyl acetate=2:3) to give the title compound (1 .22 g, yield 28%) as a white solid. 



Me 0 




1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.41 (3H, s), 2.36 (3H, s). 2.96 (2H, t, J=6.5Hz), 3.03 (1H, d, J=13.5Hz), 3.27 (1H, d, J=13.5Hz), 3.71 (3H, s), 4.21 
(2H, t, J=6.5Hz), 5.43 (1H, brs), 6.78 (2H, d, J=9.0Hz), 6.86 (1H, brs), 7.02 (2H, d, J=9.0Hz), 7.43 (3H, m), 7.97 
(2H m) 

Example 28 

2-Cart)arTOyl-2-methyl-3-[4-[2-(5-me acid 

[0134] Methyl 2-carbamoyl-2-methyl-3-[4-[2-(5-methy^ (1.17 g, 2.77 

mmol) obtained in Example 27 was dissolved in methanol-tetrahydrofuran (1 :1 , 20 ml). 1 N Aqueous sodium hydroxide 
solution (10ml) was added and the mixture was stirred at room temperature for 1 hr. 1N Hydrochloric acid was added 
to acidify the reaction mixture, and water (50 ml) and ethyl acetate (150 mi) were added for partition. The organic layer 
was washed with saturated brine (50 ml), dried over magnesium sulfate and concentrated under reduced pressure to 
give the title compound (1 .02 g, yield 90%) as a white solid. 
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Me 0 




mp : 150.5 - 151 .5°C (decomposition) 
1 H-NMR (DMSO-d 6 ) 6 ppm, 300 MHz: 

1.12 (3H, s), 2.35 (3H, s). 2.91 (2H, t, J=6.6Hz), 3.00 (2H, s) 4.17 (2H, t, J=6.6Hz), 6.82 (2H, d, J=8.7Hz), 7.06 (2H, 
d, J=8.7Hz), 7.14 (1H, brs), 7.22 (1H, brs), 7.49 (3H, m), 7.90 (2H, m), 12.36 (1H, brs) 

Example 29 

N-[2-Methoxycarbonyl-3-[4-[2-(5-methyl-2-ph^ 

[0135] Thionyl chloride (4.0 ml) was added to 2-methoxycartonyl-3-[4-[2-(5-methyl-2-ph 

nyljpropionic acid (4.10 g, 10.0 mmol) obtained in Example 1 and the mixture was stirred with heating at 60°C for 1 hr. 
Excess thionyl chloride was evaporated under reduced pressure and urea (900 mg, 15.0 mmol) was added to the res- 
idue obtained, which was followed by stirring with heating at 100°C for 45 min. Chloroform (100 ml) and water (50 ml) 
were added for partition. The organic layer was washed with saturated brine (50 ml), dried over magnesium sulfate and 
concentrated under reduced pressure. The obtained residue was purified by silica gel column chromatography (devel- 
oping solvent; n-hexane:ethyl acetate=1 :1) to give the title compound (3.71 g, yield 82%) as a white solid. 



0 0 




mp: 74.6 - 75.6 °C 

1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.36 (3H, s), 2.95 (2H, d. J=6.6Hz), 3.1 6 (2H, d, J=7.2Hz), 3.55 (1 H, t, J=7.2Hz), 3.68 (3H, s), 4.20 (2H, t. J=6.6Hz), 
5.32 (1H, brs), 6.81 (2H, d, J=8.4Hz), 7.06 (2H, d, J=8.4Hz), 7.41 (3H, m), 7.96 (2H, m), 8.01 (1H, brs), 8.80 (1H, 
brs) 

Example 30 

N l N'-Dimethyl-2-t4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyi]malonamide 

[0136] Dimethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonate (3.00 g, 7.08 mmol) synthesized 
according to the method described in W095/18125 was dissolved in methanol-tetrahydrofuran (1 :1 , 100 ml), and 40% 
aqueous methylamine solution (50 ml) was added. The mixture was stirred at room temperature for 1 hr. The reaction 
mixture was concentrated under reduced pressure and the obtained residue was recrystallized from methanol (500 ml) 
to give the title compound (1 .80 g, yield 60%) as a white solid. 
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0 




mp: 217.2 -218.8 °C 

1 H-NMR (DMSO-cy 6 ppm, 300 MHz: 

2.31 (3H, s), 2.45 (3H, s), 2.50 (3H, s) t 2.87 (4H, m), 3.15 (1H, t, J=7.2Hz, 4.12 (2H, t, J=6.6Hz), 6.78 (2H, d. 
J=8.4Hz), 7.01 (2H, d, J=8.4Hz), 7.46 (3H, m), 7.64 (2H, m), 7.87 (2H, m) 

Example 31 

Methyl 2-methylraibamoyl-3-[4-[2-(5-me 

[0137] Dimethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonate (3.00 g, 7.08mmol) synthesized 
according to the method described in W095/18125 was dissolved in methanoi-tetrahydrofuran (1 :1 , 1 00 ml), and 40% 
aqueous methylamine solution (50 ml) was added. The mixture was stirred at room temperature for 0.5 hr. The reaction 
mixture was concentrated under reduced pressure, and the obtained residue was purified by silica gel column chroma- 
tography (developing solvent; n-hexane:ethyl acetate=1:2) to give the title compound (1.50 g, yield 50%) as a white 
solid. 



0 




mp: 151.2 -151.8 °C 

1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.36 (3H, s). 2.77 (3H, d, J=4.5Hz), 2.96 (2H, d, J=6.6Hz), 3.16 (2H, m), 3.42 (1H, dd, J=6.0 and 7.8Hz), 3.63 (3H, 
s), 4.20 (2H, t, J=6.6Hz), 6.35 (1H, bud), 6.80 (2H, d, J=8.7Hz), 7.05 (2H, d, J=8.7Hz), 7.41 (3H, m), 7.98 (2H, m) 

Example 33 

2-Me%lcarbamoy1-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propion^ 

[0138] Methyl 2-methylca(tamoyl-3"[4-[2-(5-methyl-2i3henyl-4-oxazolyl)ethoxy]phenyl]propionate (1.50 g, 3.55 
mmol) obtained in Example 31 was dissolved in methanoi-tetrahydrofuran (1 :1 , 40 ml) and 1 N aqueous sodium hydrox- 
ide solution (20 ml) was added. The mixture was stirred at room temperature for 1 hr. 1N Hydrochloric acid was added 
to acidify the reaction mixture, and water (50 ml) and ethyl acetate (100 ml) were added for partition. The organic layer 
was washed with saturated brine (50 ml), dried over magnesium sulfate and concentrated under reduced pressure to 
give the title compound (1 .40 g, yield 96%) as a white solid. 
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0 




mp : 145.7 - 146.8°C (decomposition) 
1 H-NMR (DMSO-de) 5 ppm, 300 MHz: 

2.33 (3H, s), 2.47 (3H, s), 2.88 (4H, m), 3.35 (1H, dd, J=8.4 and 15.0Hz), 4.14 (2H. t, J=6.6Hz), 6.80 (2H, d t 
J=8.4Hz), 7.05 (2H, d, J=8.4Hz), 7.46 (3H, m), 7.88 (3H, m), 12.40 (1H, brs) 

Example 33 

Ethyl 2-acetylamino-3-[4-[2-(5-methyl-2-phenyl-4^xazolyl)ethQxy]pheny0propionate 

[0139] Sodium hydride (60% in oil, 440 mg, 1 1.0 mmol) was washed twice with n-hexane (5 ml) under a nitrogen 
atmosphere, and suspended in N.N-dimethylformamide (50 ml) and ice-cooled. To this suspension was added ethyl N- 
acetyl-L-tyrosine ester (2.51 g, 10.0 mmol) over 15 min. Ten minutes later when hydrogen bubbling ended, a solution of 
2-(5-methyl-2-phenyl-4-oxazolyl)ethyl p-toluenesulfonate (3.57 g, 10.0 mmol) in N,N-dimethylformamide (50 ml) was 
added. The mixture was stirred at 80°C for 3 hr, and water (50 ml) and ethyl acetate (100 mlx2) were added for partition. 
The obtained organic layer was washed with saturated brine (100 ml), dried over magnesium sulfate and concentrated 
under reduced pressure. The obtained residue was purified by silica gel column chromatography (developing solvent; 
dichloromethane:methanol= 98:2) to give the title compound (1.63 g, yield 37%) as a white solid. 



0 




1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.25 (3H, t, J=7.1Hz), 1.97 (3H, s), 2.37 (3H, s), 2.97 (2H, t, J=6.7Hz), 3.05 (2H, m), 4.16 (2H, q, J=7.1Hz), 4.21 
(2H, t, J=6.7Hz), 4.81 (1H, m), 5.86 (1H, brd. J=7.8Hz), 6.82 (2H, d, J=8.7Hz), 7.43 (3H, m), 7.97 (2H, m) 

Example 34 

2-Acetytamino-3-[4-[2K5-methyl-2i3henyl-4-oxazolyl)ethoxy]phenyl]propionamide 

[0140] Ethyl 2-acetylamino-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate (1.63 g, 3.73 mmol) 
obtained in Example 33 was dissolved in methanol-tetrahydrofuran (1 :1 , 50 ml). 28% Aqueous ammonia (20 ml) was 
added and the mixture was stirred at room temperature for 2 days. Thereto was added 1 N aqueous sodium hydroxide 
solution (30 ml) and the mixture was stirred for 1 hr. The solvent was evaporated under reduced pressure and the 
obtained residue was partitioned between tetrahydrofuran-ethyl acetate (1 :1, 100 ml) and water (50 ml). The organic 
layer was washed with saturated brine (50 ml), dried over magnesium sulfate and concentrated under reduced pres- 
sure. The residue (1.00 g) was washed with hot methanol to give the title compound (560 mg, yield 36%) as a white 
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mp: 223.9- 225.7 °C 

1 H-NMR (DMSO-d 6 ) 6 ppm, 300 MHz: 

1.73 (3H, s), 2.34 (3H, s), 2.63 (1H, dd, J=8.4and 12.9Hz), 2.89 (3H, m), 4.15 (2H, t, J=6.6Hz), 4.32 (1H, m), 6.81 
(2H, d. J=8.4Hz), 6.97 (1 H, brs), 7.12 (2H, d, J=8.4Hz), 7.37 (1 H, brs), 7.48 (3H, m), 7.80 - 8.00 (3H, m) 

Example 35 

Methyl 2-hydroxy-3-[4-[2-(5-methyt-2-phenyl^ 

[0141] Sodium hydride (60% in oil, 247 mg, 6.17 mmol) was washed twice with n-hexane (5 ml) under a nitrogen 
atmosphere, suspended in N.N-dimethylformamide (50 ml) and ice-cooled. To this suspension was added methyl 3-(4- 
hydroxyphenyl)lactate (1 .10 g, 5.61 mmol) over 1 5 min. Ten minutes later when hydrogen bubbling ended, a solution of 
ethyl 2-(5-methyl-2-phenyl-4-oxazolyl)methanesulfonate (1.74 g, 6.17 mmol) in N,N<limethylformamide (50 ml) was 
added. The mixture was stirred at 80°C for 3 hr, and water (100 ml) and ethyl acetate (100 mlx2) were added for parti- 
tion. The obtained organic layer was washed with saturated brine (100 ml), dried over magnesium sulfate and concen- 
trated under reduced pressure. The obtained residue was purified by silica gel column chromatography (developing 
solvent; n-hexane:ethyl acetate=7.3) to give the title compound (754 mg, yield 35%) as a white solid. 



1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.36 (3H, s), 2.66 (1 H, d, J=6.3Hz), 2.87 - 3.08 (4H, m), 3.76 (3H, s), 4.21 (2H, d, J=6.7Hz), 4.41 (1 H, m), 6.82 (2H, 
d, J=8.7Hz), 7.09 (2H, d, J=8.7Hz), 7.42 (3H, m), 7.97 (2H, m) 

Example 36 

2-Hydroxy-3-[4-[2-(5-methyl-2iDhenyl-4-oxazolyl)ethoxy]pheny0propionamide 

[0142] Methyl 2-hydroxy-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyi)ethoxy]phenyl)propionate (754 mg, 1.98 mmol) 
obtained in Example 35 was dissolved in methanol-tetrahydrofuran (1:1, 6 ml). 28% Aqueous ammonia (3 ml) was 
added and the mixture was stirred at room temperature for 2 days. Thereto was added 1 N aqueous sodium hydroxide 
solution (1 ml) and the mixture was stirred for 1 hr. The reaction mixture was partitioned between tetrahydrofuran-ethyl 
acetate (1 : 1 , 30 mf) and water (1 0 ml). The organic layer was washed with saturated brine (10 ml), dried over magne- 
sium sulfate and concentrated under reduced pressure to give the title compound (700 mg, yield 96%) as a white solid. 
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1 H-NMR (DMSO-d 6 ) 5 ppm, 300 MHz: 

2.35 (3H, s), 2.61 (1H, dd, J=8.1 and 13.8Hz), 2.86 (1H, dd, J=3.6 and 13.8Hz), 2.90 (2H, t, J=6.6Hz), 3.92 (1H, 
75 m), 4.16 (2H, t, J=6.6Hz), 5.31 (1 H, d, J=6.0Hz), 6.82 (2H, d ( J=8.7Hz), 7.06 - 7.13 (4H, m), 7.48 (3H, m), 7.89 (2H, 
m) 

Example 37 

20 2-Methoxycail3onyloxy-3-[4-[2-(5-methyl^ 

[0143] To a solution of 2-hydroxy-3-[4-[2-(5-methyl-2^henyl-4-oxazolyl)ethoxy]pheny0propionamide (550 mg, 1.50 
mmol) obtained in Example 36 in dichloromethane-tetrahydrofuran (1 :1 , 50 ml) was added equivalent of methyl chloro- 
formate and triethylamine under ice-cooling until the reaction completed. The mixture was stirred for 1 hr, and the reac- 
ts tion mixture was diluted with ethyl acetate (1 00 ml) and washed successively with saturated brine, 1 N hydrochloric acid, 
saturated aqueous sodium hydrogencarbonate solution and saturated brine. The mixture was dried over magnesium 
sulfate and concentrated under reduced pressure. The obtained residue was purified by silica gel column chromatog- 
raphy (developing solvent; dichloromethane:methanol=98:2) to give the title compound (1 1 0 mg, yield 1 7%) as a white 
solid. 



35 




0 



mp: 171.3 -173.6 °C 
45 1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.37 (3H, s), 2.96 (2H, t, J=6.6Hz), 3.09 (1 H, dd, J=6.6 and 1 4.5Hz), 3.20 (1 H, dd, J=4.2 and 1 4.5Hz), 3.76 (3H, s), 
4.21 (2H, t, J=6.6Hz), 5.22 (1H, dd. J=4.2 and 6.6Hz), 5.36 (1H, brs), 5.91 (1H, brs), 6.83 (2H, d, J=8.4Hz), 7.11 
(2H, d. J=8.4Hz), 7.41 (3H, m) t 7.97 (2H, m) 

50 Example 38 

Diphenyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzy0malonate 

[0144] The title compound was obtained according to the method described in W095/18125. 



47 



EP 0 930 299 A1 



10 




15 



20 



25 



30 



Example 39 

Dibenzyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonate 

[0145J The title compound was obtained according to the method described in W095/18125. 

0 

Me 




35 



40 



45 



50 



1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.38 (3H, s). 2.98 (2H, t, J=6.7Hz), 3.20 (2H, d, J=7.9Hz), 374 (1H, t, J=8.6Hz), 4.22 (2H, t, J=6.7Hz), 5.11 (4H, 
s), 6.78 (2H t d, J=8.7Hz), 7.06 (2H, d, J=8.7Hz), 7.15 - 7.35 (10H, m), 7.42 (3H, m) t 8.01 (2H, m) 

Example 40 

tert-Butyl methyl 2-[4-t2-(5-methyl-2-phenyi-4-oxazolyl)ethoxy]benzylidene]malonate 

[0146] To a solution of [(5-methyl-2-phenyloxazol-4-yl)ethoxy]benzaldehyde (4.0 g, 13.1 mmol) in toluene were added 
acetic acid (0.41 ml, 6.5 mmol). piperidine (0.64 ml, 6.5 mmol) and tert-butyl methyl malonate (2.8 ml, 15.6 mmol). 
While removing water through Dean-Stark trap, the mixture was ref luxed under heating for 1 .5 hr. After completion of 
the reaction, toluene (30 ml) was added and the mixture was washed with water (20 mlx3) and saturated brine (50 ml), 
dried over magnesium sulfate and concentrated under reduced pressure. The crude product was purified by silica gel 
column chromatography (developing solvent; n-hexane:ethyl acetate=75:25) to give the title compound (5.4 g, yield 
89%, 1 :1 geometric isomer mixture) as a pale yellow oil. 
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1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1 .52, 1 .54 (9H, 2s), 2.37 (3H, s), 2.99 (2H, t, J=6.7Hz), 3.82, 3.83 (3H, 2s), 4.27, 4.28 (2H, 2t, J=6.7Hz), 6.88 (2H, 
2d, J=8.8Hz), 7.34 - 7.48 (5H, m), 7.56, 7.57 (1H, 2s), 7.98 (2H, m) 

Example 41 

tert-Butyt methyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonate 

[0147] To a suspension of 10% palladium carbon (1.1 g) in tetrahydrofuran (4.0 ml) was added a mixed solution of 
tert-butyl methyl 2-[4-[2-(5-methyt-2-phenyl-4-oxazolyl)ethoxy]benzylidene]malonate in methanol-tetrahydrofuran (2:1, 
36.0 ml), and the mixture was stirred at room temperature for 14 hr under hydrogen pressurization (3 atm). After com- 
pletion of the reaction, the palladium carbon catalyst was filtered through celite and the filtrate was concentrated under 
reduced pressure to give the title compound (5.4 g, quant) as a yellow oil. 




1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1.39 (9H, s), 2.38 (3H, s), 3.00 (2H, m), 3.10 (2H, d, J=7.8Hz), 3.51 (1H, t, J=7.8Hz), 3.68 (3H, s), 4.23 (2H, m), 
6.80 (2H, d, J=8.3Hz), 7.09 (2H, d, J=8.3Hz), 7.42 (3H, m), 8.01 (2H, m) 

Ex amp le 42 

2-tert-Butyloxycarbonyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate 

[0148] To a solution of tert-butyl methyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonate (5.4 g, 11.5 
mmol) obtained in Example 41 in methanol (30.0 ml) was added 1 N aqueous sodium hydroxide solution (13 ml, 12.7 
mmol), and the mixture was stirred at room temperature for 24 hr. 1N Hydrochloric acid and water were added to the 
reaction mixture at 0°C and the mixture was extracted with chloroform (20 mlx3). The organic layer was washed with 
water (50 ml) and saturated brine (50 ml), dried over magnesium sulfate and concentrated under reduced pressure. The 
crude product was purified by silica gel column chromatography (developing solvent; n-hexane:ethyl acetate=8:2-» 
chloroform:methanoI=9:1) to give the title compound (4.5 g, yield 87%) as colorless amorphous. 
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1 H-NMR (CDCb) 6 ppm, 300 MHz: 

1 .40 (9H, s), 2.36 (3H, m), 2.96 (2H, t, J=6.6Hz), 3.14 (2H, d, J=7.4Hz), 3.56 (1 H, t, J=7.4Hz), 4.16 (2H, t, J=6.6Hz), 
6.79 (2H, d, J=8.4Hz), 7.1 1 (2H, d, J=8.4Hz), 7.42 (3H, m), 7.96 (2H, m) 

Sample 43 

Benzyl tert-butyl 2-[4-[2-(5-methyl-2iDhenyl-4-oxazolyl)ethoxy]benzyI]malonate 

[0149] To a solution of 2-tert-butyloxycarbonyl 3-[4-[2-(5-methyl-2-phenyt-4-Qxazolyl)ethoxy]phenyl]propionate (1 .0 g, 
2.2 mmol) obtained in Example 42 in dimethylformamide (8 ml) were added sodium hydrogencarbonate (744 mg p 8.9 
mmol) and benzyl bromide (0.29 ml, 2.4 mmol), and the mixture was stirred at room temperature for 3 days. To the reac- 
tion mixture was added ethyl acetate (50 ml) and the mixture was washed with water (15 mlx3) and saturated brine (20 
ml), dried over sodium sulfate and concentrated under reduced pressure. The crude product was purified by silica gel 
column chromatography (developing solvent; n-hexane:ethyl acetate=8:2) to give the title compound (1.1 g, yield 93%) 
as colorless crystals. 



1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.33 (9H, s), 2.37 (3H, s), 2.96 (2H, t, J=6.7Hz), 3.1 1 (2H, d, J=7.9Hz), 3.56 (1H, t, J=7.9Hz), 4.21 (2H, t, J=6.7Hz), 
5.07 (1H, d, J=12.3Hz), 5.14 (1H, d, J=12.3Hz), 6.78 (2H, d, J=8.6Hz), 7.07 (2H, d, J=8.6Hz), 7.26 - 7.32 (5H, m), 
7.41 (3H, m), 7.97 (2H, m) 

Example 44 

2-Benzyloxycarbonyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate 

[0150] To a solution of tert-butyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonate (2.5 g, 4.7 mmol) 
obtained in Example 43 in chloroform (30 ml) was added trtf luoroacetic acid (21 .5 ml, 0.28 mmd) at 0°C, and the mix- 
ture was stirred at room temperature for 2.5 hr. The reaction mixture was concentrated under reduced pressure and 
chloroform (150 ml) was added. The mixture was washed with water (30 mlx4) and saturated brine (30 ml), dried over 
magnesium sulfate and concentrated under reduced pressure. The crude product was purified by silica gel column 
chromatography (developing solvent; n-hexane:ethyl acetate=8:2^chloroform:methanol=9:1) to give the title com- 
pound (2.1 g, yield 92%) as colorless amorphous. 
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1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

2.32 (3H, s), 2.92 (2H, t, J=6.5Hz), 3.15 (2H, d, J=7.7Hz), 3.67 (1H, t, J=7.7Hz), 4.09 (2H, t, J=6.5Hz), 5.09 (2H, 
s). 6.72 (2H, d. J=8.6Hz), 7.03 (2H, d, J=8.6Hz), 7.19 - 7.25 (5H, m), 7.36 (3H, m), 7.91 (2H, m) 

Example 45 

Isopropyl 4-nitrobenzyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)elhoxy]benzylidene]malonate 
(Step 1) 

4-Nitrobenzyl isopropyl malonate 

[0151] 1N Hydrochloric acid (200 ml) and ethyl acetate (200 ml) were added to 4-nitrobenzyl malonate magnesium 
salt (28 g, 56 mmol). The organic layer was partitioned, washed with saturated brine (50 mlx2), and dried over magne- 
sium sulfate. Ethyl acetate was evaporated to give a white solid (23.2 g, yield 87%). 

[0152] The obtained solid (13 g, 55 mmol) was suspended in dichloromethane (100 ml). Dimethylformamide (1 ml) 
was added and oxalyl chloride (8.9 g) was gradually added under ice-cooling. The mixture was stirred at room temper- 
ature for 1 .5 hr and the solvent was evaporated under reduced pressure to give a yellow oil (15.5 g). 
[0153] The obtained oil (7.8 g, 27.3 mmol) was dissolved in dichloromethane (100 ml), and isopropyl alcohol (100 ml) 
and then triethylamine (7.6 ml, 54.6 mmol) were added under ice-cooling, which was followed by stirring for 1 hr. 
[0154] The solvent was evaporated under reduced pressure, and ethyl acetate (100 mi) and saturated brine (100 ml) 
were added. The organic layer was partitioned, washed with saturated brine (50 ml), and dried over magnesium sulfate. 
Ethyl acetate was evaporated under reduced pressure. The obtained brown oil was purified by silica gel column chro- 
matography (developing solvent; hexaneiethyt acetate-75:25) and the fraction containing the objective substance was 
concentrated under reduced pressure to give the title compound (6.62 g, yield 86%) as a yellow oil. 



1 H-NMR (CDCI3) 6 ppm. 300 MHz: 

1.25 (6H, d, J=6.0Hz), 3.44 (2H, s), 5.01 - 5.11 (1H, m), 5.28 (2H, s), 7.54 (2H, d, J=8.7Hz), 8.23 (2H, d, J=8.7Hz) 



Isopropyl 4-nitrobenzyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethQxy]benzylidene]malonate 

[0155] To a solution of 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzaldehyde (3.59 g, 11.7 mmol) synthesized 
according to the method described in W095/18125 in toluene (40 ml) were added 4-nitrobenzyl isopropyl malonate (4 
g, 14 mmol) obtained in Step 1, acetic acid (351 mg) and piperidine (498 mg). While removing water through Dean- 
Stark trap, the mixture was refluxed under heating. Two hours later, toluene was evaporated under reduced pressure. 
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The obtained residue was purified by silica gel column chromatography (developing solvent; hexane:ethyl ace- 
tate=65:35) and the fraction containing the objective substance was concentrated under reduced pressure to give the 
title compound (5.24 g, yield 66%) as a yellow oil. 




1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.20 - 1.30 (6H, m), 2.37 (3H, s), 2.99 (2H. t, J=6.8Hz), 4.21 - 4.30 (2H, m), 5.11 - 5.29 (1H, m), 5.37 (2H, d, 
J=5.7Hz), 6.79 - 6.92 (2H, m), 7.28 - 7.57 (7H, m), 7.70 (1H, s), 7.93 - 8.00 (2H, m), 8.18 - 8.26 (2H, m) 

Example 4g 

2-lsopropoxycarbonyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionic acid 

[0156] Isopropyl 4-nitrobenzyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidene]malonate (5 g f 8.77 mmol) 
obtained in Example 45 was dissolved in a mixed solvent of methanol-tetrahydrofuran (40 ml-15 ml) and 5% palladium 
carbon (1 g) was added, which was followed by hydrogenation at room temperature under pressurization (3 kgf/cm 2 ). 
[01 57] Four hours later, the catalyst was filtered through celite and the filtrate was concentrated under reduced pres- 
sure. The residue was eluted by silica gel column chromatography (developing solvent; hexane: ethyl acetate=9:1 
mixed solvent) and the fraction containing the objective substance was concentrated under reduced pressure to give a 
crude purified product (600 mg) as a yellow oil. Thereto was added isopropyl ether (2 ml) and the precipitated crystals 
were collected by filtration and dried to give the title compound (469 mg, yield 12%) as white crystals. 




1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1.16 (3H, d, J=6.3Hz), 1.21 (3H, d, J=6.3Hz), 2.36 (3H, s), 2.96 (2H, t, J=6.6Hz), 3.17 (2H, d. J=7.8Hz), 3.61 (1H, 
t, J=7.5Hz), 4.16 (2H, t, J=6.6Hz), 4.95 - 5.15 (1H, m), 6.79 (2H, d, J=8.7Hz), 7.11 (2H, d, J=8.7Hz), 7.35 - 7.47 
(3H, m), 7.94 - 8.01 (2H, m) 

Example 47 

Benzyl phenyl 2-[4-[2-(5-methyl-2-pheny l-4-oxazolyl)ethoxy]benzyl]malonate 

[0158] 2-Benzyloxycarbonyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate (1 g, 2.06 mmol) 
obtained in Example 44, phenol (194 mg, 2.06 mmol), water soluble carbodiimide hydrochloride (474 mg, 2.47 mmol), 
dimethylaminopyridine (52 mg) and molecular sieves 4A powder (1 g) were added to dichloromethane (12 ml) at room 
temperature. The mixture was stirred at room temperature for 10 hr, and concentrated under reduced pressure. The 
obtained residue was purified by silica gel column chromatography (developing solvent; hexane:ethyl acetate= 75:25) 
and the fraction containing the objective substance was concentrated under reduced pressure to give the title com- 
pound (1.1 g, yield 95%) as a colorless oil. 
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1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

2.37 (3H. s), 2.97 (2H f t, J=6.6Hz), 3.28 (2H, d. J=7.8Hz), 3.89 (1H, t, J=8.0Hz), 4.22 (2H, t, J=6.6Hz), 5.19 (2H, 
s), 6.80 - 6.89 (4H, m). 7.10 - 7.45 (13H, m), 7.92 - 8.00 (2H, m) 

Example 48 

2-Phenoxycarbonyl 3-[4-[2-(5-methy!-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionic acid 

[0159] Benzyl phenyl 2-[4-[2-(5-methyl-2-pheny1-4-oxazolyl)ethoxy]benzyl]malonate (1 g, 1.9 mmol) obtained in 
Example 47 was added to ethyl acetate (1 0 ml). 5% Palladium carbon (1 00 mg) was added and catalytic hydrogenation 
was performed at room temperature and under atmospheric pressure. 

[01 60] Seven hours later the catalyst was filtered through celrte and the solvent was evaporated under reduced pres- 
sure. To the residue was added diethyl ether (4 ml) and the precipitated crystals were collected by filtration and dried to 
give the title compound (680 mg, yield 74%) as white crystals. 



mp : 144.4 - 145.8 °C 

1 H-NMR (CDCI3) 5 ppm, 300 MHz: 

2.36 (3H, s), 2.98 (2H, t, J=6.5Hz), 3.29 (2H, d, J=7.5Hz), 3.88 (1 H, t, J=7.7Hz), 4.16 (2H, t, J=6.6Hz), 6.82 (2H, d, 
J=8.4Hz), 6.97 (2H, d, J=7.2Hz), 7.16 - 7.42 (8H, m), 7.94 - 8.00 (2H, m) 

Example 49 

Diisopropyl 2-[4-[2-(5-melhyl-2-phenyl-4-Qxazolyl)ethoxy]benzylidene]malonate 

[0161] To a solution of 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzaldehyde (3.07 g, 10 mmol) synthesized 
according to the method described in W095/18125 in toluene (40 ml) were added diisopropyl malonate (1.88 g, 10 
mmol), acetic acid (300 mg) and piperidine (425 mg). While removing water through Dean-Stark trap, the mixture was 
refluxed under heating. Eight hours later, toluene was evaporated under reduced pressure. The obtained residue was 
purified by silica gel column chromatography (developing solvent; hexaneiethyl acetate=75:25) and the fraction contain- 
ing the objective substance was concentrated under reduced pressure to give the title compound (4.2 g, yield 88%) as 
a yellow oil. 
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1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1.29 (6H, d, J=6.0Hz), 1.30 (6H, d, J=6.0Hz), 2.37 (3H, s), 2.98 (2H, t, J=6.8Hz), 4.28 (2H, t, J=6.6Hz), 5.08 - 5.30 
(2H, m), 6.88 (2H, d, J=8.7Hz), 7.35 - 7.46 (5H, m), 7.60 (1H, s). 7.93 - 8.00 (2H, m) 

Example 50 

Diisopropyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazoly1)ethoxy]benzyl]malonate 

[0162] Diisopropyl 2-[4-[2-(5-methyl-2-phenyM^xazolyl)ethoxy]benzyiidene]malonate (4 g p 8.4 mmol) obtained in 
Example 49 was dissolved in methanol (30 ml). 5% Palladium carbon (400 mg) was added and catalytic hydrogenation 
was performed at room temperature and under pressurization (3 kgf/cm 2 ). 

[01 63] Eight hours later, the catalyst was filtered through celite and the filtrate was concentrated under reduced pres- 
sure. The residue was purified by silica gel column chromatography (developing solvent; hexane:ethyl acetate=8:2) and 
the fraction containing the objective substance was concentrated under reduced pressure to give the title compound (4 
g, yield 99%) as a pale-yellow oil. 




1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1.16 (6H, d, J=6.0Hz), 1.20 (6H, d, J=6.0Hz), 2.36 (3H, s), 2.96 (2H, t, J=6.6Hz), 3.11 (2H, d, J=8.1Hz), 3.52 (1H, 
t, J=7.7Hz), 4.20 (2H, t, J=6.6Hz), 4.93 - 5.05 (2H, m), 6.80 (2H, d, J=8.7Hz), 7.10 (2H, d t J=8.4Hz), 7.35 - 7.48 
(3H, m), 7.93 - 8.01 (2H, m) 

Example 51 

3-[4-[2-(5-Methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidene]pentane-2,4<iione 

[0164] To a solution of 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzaldehyde (3.07 g, 10 mmol) synthesized 
according to the method described in W095/1 8125 in toluene (40 ml) were added 2,4-pentanedione (1 .2 g, 12 mmol), 
acetic acid (300 mg) and piperidine (425 mg). While removing water through Dean-Stark trap, the mixture was ref luxed 
under heating. Five hours later, toluene was evaporated under reduced pressure, and the obtained residue was purified 
by silica gel column chromatography (developing solvent; hexane:ethyl acetate=1:1) and the fraction containing the 
objective substance was concentrated under reduced pressure to give the title compound (2.3 g, yield 60%) as a yellow 
oil. 

Example 52 

3-[4-[2-(5-Methyl-2-phenyl-4-oxazolyl)ethoxy]benzy0pentane-2,4-dione 

[0165] 3-t4-[2-(5-Methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidene]pentane-2,4-dione (2 g, 5.1 mmol) obtained in 



54 



EP 0 930 299 A1 



Example 51 was dissolved in methanol (30 mi). 5% Palladium carbon (400 mg) was added and catalytic hydrogenation 
was performed at room temperature and under pressurization (3 kgf/cm 2 ). 

[0166] Five hours later, the catalyst was filtered through celrte and the filtrate was concentrated under reduced pres- 
sure. The residue was purified by silica gel column chromatography (developing solvent; hexane:ethyl acetate=3:2) and 
the fraction containing the objective substance was concentrated under reduced pressure to give the title compound 
(1 .74 g, yield 87%) as a pale-yellow oily keto-enol tautomer (keto compound:enol compound=37:63). 



0 




1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

2.06 (3.78H, s) t 2.11 (2.22H, s), 2.37 (3H, s), 2.92 - 3.03 (2H, m), 3.08 (0.74H, d, J=7.8Hz), 3.57 (1.26H, s), 3.95 
(0.37H, t, J=7.5Hz), 4.18 - 4.26 (2H, m), 6.78 - 6.94 (2H, m), 6.99 - 7.08 (2H, m), 7.37 - 7.50 (3H, m), 7.93 ■ 8.01 
(2H,m) 

Example 53 

3-Methyl-3-[4-[2-(5-methyl-2-pheriyl-4-oxazoW 

[0167] 3-[4-[2-(5-Methyl-2-phenyl-4-Qxazolyl)ethoxy]benzyl]pentane-2,4<lione (750 mg, 1.92 mmol) obtained in 
Example 52 was dissolved in acetone (20 ml) and potassium carbonate (800 mg) and methyl iodide (5 ml) were added 
at room temperature, which was followed by ref luxing under heating. 

[0168] Eight hours later, insoluble matter was filtered off and the filtrate was concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (developing solvent; hexaneiethyl acetate=7:3) and the 
fraction containing the objective substance was concentrated under reduced pressure to give the title compound (670 
mg, yield 86%) as a pale-yellow oil. 



0 




1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1.27 (3H, s), 2.09 (6H, s), 2.36 (3H, s). 2.96 (2H, t. J=6.6Hz), 3.10 (2H, s), 4.20 (2H, t, J=6.6Hz), 6.78 (2H, d. 
J=8.4Hz), 6.96 (2H, d, J=8.4Hz), 7.38 - 7.44 (3H, m), 7.94 - 8.00 (2H, m) 

Example 54 

Diethyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidenemalonate 

[0169] 4-[2-(5-Methyl-2-phenyl-4-oxazoly0ethoxy]benzaldehyde (8.0 g, 26.0 mmol) synthesized according to the 
method described in W095/18125, diethyl malonate (4.79 g, 29.9 mmol), acetic acid (1 .04 ml) and piperidine (1 .03 ml) 
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were mixed. While removing water through Dean-Stark trap, the mixture was refluxed under heating. Three and a half 
hours later, toluene was evaporated and the obtained residue was recrystallized from ethyl acetate-hexane to give the 
title compound (9.55 g, yield 82%) as pale-brown white crystals. 




1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.31 (6H, m), 2.37 (3H, s), 2.98 (2H, t, J6=6Hz), 4.19 - 4.39 (6H, m), 6.88 (2H, d. J=8.7Hz), 7.32 - 7.50 (5H t m), 
7.65 (1H,s), 7.97 (2H, m) 

Example 55 

Diethyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylmalonate 

[0170] Diethyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidenemalonate (9.55 g, 21.3 mmol) obtained in 
Example 54 was dissolved in methanol (48 ml) and tetrahydrofuran (32 ml). 5% Palladium carbon (1 g) was added and 
the mixture was vigorously stirred at normal temperature under a hydrogen atmosphere (3.1 kgf/cm 2 ). One and a half 
hours later, the catalyst was filtered off. The solvent was evaporated to give a crude solid. Recrystallization from ethyl 
acetate-hexane gave the title compound (5.23 g, yield 55%) as white crystals. 



0 




mp: 69.8 - 70.5 °C 

1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1 .27 (6H, t p J=7.1Hz), 2.43 (3H, s), 3.02 (2H, t, J=6.7Hz), 3.20 (2H, d, J=7.8Hz), 3.64 (1 H, t, J=7.8Hz), 4.20 (2H, q, 
J=7.1Hz), 4.21 (2H, q, J=7.1Hz), 4.27 (2H t, J=6.8Hz), 6.87 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz), 7.47 (3H, m), 
8.04 (2H, m) 

Example 56 

2-Ethoxycartx)nyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionica^ 

[0171] Diethyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylmalonate (4.60 g, 10.2 mmol) obtained in Example 55 
was dissolved in a mixed solvent of ethanol (50 ml) and tetrahydrofuran (25 ml), and the mixture was stirred at room 
temperature for 18 hr. The solvent was evaporated to give a crude solid. Water (20 ml) and 1N sodium hydroxide (30 
ml) were added to dissolve said crude solid. 1N Hydrochloric acid was added at 0°C , and the mixture was extracted 
three times with ethyl acetate (30 ml). The extracted organic layer was washed with brine, dried over sodium sulfate and 
concentrated to dryness to give a crude title compound (4.7g), which was purified and concentrated by silica gel column 
chromatography (developing solvent; chloroform:methanol= 100:1-^50:1) to give the title compound. This compound 
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was dissolved in 1N sodium hydroxide (10 ml) and washed twice with ethyl acetate (30 ml). 1N Hydrochloric acid (15 
ml) was added to the aqueous layer, and the mixture was extracted three times with ethyl acetate (30 ml). The extracted 
organic layer was washed with brine, dried over sodium sulfate and concentrated to dryness to give the title compound 
(2.91 g, yield 67%) as white crystals. 



0 




mp:95.1 -96.0°C 

1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.15 (6H, t, J=7.1Hz), 2.30 (3H, s), 2.90 (2H, t, J=6.6Hz), 3.12 (2H, d, J=7.6Hz), 3.58 (1H, t, J=7.6Hz), 4.07 - 4.14 
(4H, m), 6.74 (2H, d, J=8.6Hz), 7.05 (2H, d, J=8.6Hz), 7.36 (3H, m), 7.90 (2H, m) 

Example 57 

Dimethyl 5-[4-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene]malonate 

[0172] 5-[4-[2-(5-Ethyl-2-pyridyl)]ethoxy]benzaldehyde (8.0 g, 31.4 mmol) synthesized according to the method 
described in Japanese Patent Unexamined Publication No. 63-139182, dimethyl malonate (6.21 g, 47.1 mmol), acetic 
acid (1.0 ml) and piperidine (1.0 ml) were mixed. While removing water through Dean-Stark trap, the mixture was 
ref luxed under heating. Forty minutes later, toluene was evaporated and the obtained residue was purified and concen- 
trated by silica gel column chromatography (developing solvent; hexane:ethyl acetate=7:3-»1 :1-> 1 :2) to give the title 
compound (6.31 g, yield 54%) as a brown oil. 



0 




1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1.26 (3H, t, J=7.6Hz), 2.64 (2H, q, J=7.6Hz), 3.23 (2H, t, J=6.8Hz), 3.83 (3H, s), 3.85 (3H, s). 4.38 (2H, t, J=6.6Hz), 
6.89 (2H, d, J=9.0Hz), 7.17 (1H, d, J=8.1Hz), 7.36 (2H, d, J=8.7Hz), 7.46 (1H, dd, J=2.1 and 8.1Hz), 7.69 (1H, s), 
8.39(1H,d,J=1.8Hz) 

Example 58 

Dimethyl 5-[4-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl]malonate 

[0173] Dimethyl 5-[4-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene]malonate (6.3 g, 17.1 mmol) obtained in Example 57 
was dissolved in methanol (30 ml) and dioxane (30 ml). Palladium hydroxide (1 g) was added, and the mixture was vig- 
orously stirred at normal temperature under a hydrogen atmosphere (3.1 kgf/cm\ Five and a half hours later, the cat- 
alyst was filtered off. The solvent was evaporated to give a crude solid, which was purified and concentrated by silica 
gel column chromatography (developing solvent; hexane:ethyl acetate=7:3) to give the title compound (4.60 g, yield 
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73%) as a yellow-brown oil. 



0 




1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 

1.24 (3H, t, J=7.6Hz), 2.63 (2H, q f J=7.5Hz), 3.14 (2H, d, J=7.5Hz), 3.21 (2H, t, J=6.6Hz), 3.61 (1H, t, J=6.8Hz), 
3.69 (6H, s), 4.31 (2H, t, J=6.8Hz), 6.81 (2H, d, J=9.6Hz), 7.08 (2H, d, J=8.4Hz), 7.18 (1H, d, J=8.1Hz), 7.45 (1H, 
dd, J=2.1 and 7.8Hz), 8.39 (1H, d, J=2.1Hz) 

Example 59 

Dimethyl 2-me%l-2-[4-[2-(5-methyl-2i3heny^ 

[0174] Dimethyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylmalonate (4.24 g, 10.0 mmol) synthesized accord- 
ing to the method described in W095/18125 was dissolved in dimethylformamide (40 ml), and sodium hydride (60% in 
oil, 480 mg, 12.0 mmol) was added at 0°C, which was followed by stirring for 2 hr. Methyl iodide (0.93 ml, 15.0 mmol) 
was added at room temperature and, 2.5 hours later, 1 N sodium hydrogensulfate (100 ml) was added. The mixture was 
extracted three times with ethyl acetate. The extracted organic layer was washed with brine, dried over sodium sulfate 
and concentrated to dryness to give a crude title compound, which was purified and concentrated by silica gel column 
chromatography (developing solvent; hexane:ethyl acetate=10:1-> 7:1-^5:1) to give the title compound (2.71 g, yield 
62%) as a white solid. 




mp: 75.1 -76.0 °C 

1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1.32 (3H, s), 2.36 (3H, s), 2.96 (2H, t, J=6.6Hz), 3.15 (2H, s), 3.71 (6H, s), 4.21 (2H, t, J=6.3Hz), 6.79 (2H, d, 
J=6.6Hz), 6.99 (2H, d, J=6.6Hz), 7.43 (3H, m), 7.97 (2H, m) 

Example 60 

2-Methoxycarbonyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]pheny0propionic acid 
(Step 1) 

S-^-p-fS-Methyl^-phenyM-QxazolylJethoxyJbenzilidenelMeldrum's acid 

[0175] To a solution of 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylbenzaldehyde (1 5.4g, 50 mmol) synthesized 
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according to the method described in W095/18125 in toluene (200 ml) were added Meldrum's acid (6.49 g, 45 mmol), 
acetic acid (1 .5 g), piperkJine (2.1 g) and molecular sieves 3A powder (10 g). The mixture was stirred at room temper- 
ature. Five hours later, molecular sieves 3A powder was filtered off and the filtrate was washed with 10% hydrochloric 
acid (50 ml) and saturated brine (50 mlx3), dried over magnesium sulfate and concentrated under reduced pressure. 
5 Diethyl ether (100 ml) was added to the residue, and the precipitated crystals were collected by filtration and dried to 
give the title compound (14.4 g, yield 67%) as yellow crystals. 



0 



10 




1 H-NMR (CDCI 3 ) 6 ppm, 300 MHz: 
20 1.78 (6H, s), 2.38 (3H, s), 3.02 (2H, t, J=6.8Hz), 4.37 (2H, t, J=6.5Hz), 6.98 (2H, d, J=8.7Hz), 7.35 - 7.46 (3H, m), 
7.94 - 8.01 (2H, m), 8.21 (2H, d, J=9Hz), 8.36 (1H, s) 

(Step 2) 

25 5-[4-[2-(5-Methyl-2-phenyi-4-oxazolyl)ethoxy]benzyl]-Meldrum's acid 

[0176] S-^^-fS-Methyl^phenyW-oxazolyOethoxylbenzilideneJ-Meldrum's acid (14.4 g, 33 mmol) obtained in Step 
1 was dissolved indioxane-methanol (100 ml-50 ml). 5% Palladium carbon (3 g) was added and catalytic hydrogenation 
was performed at room temperature and under pressurization (3 kgf/cm 2 ). 
30 [0177] Four hours later, the catalyst was filtered through celite and the solvent was evaporated under reduced pres- 
sure to give the title compound (14 g, yield 98%) as a white solid. 

0 



45 1 H-NMR (CDCI3) 6 ppm, 300 MHz: 

1.46 (3H, s) ( 1.71 (3H, s). 2.36 (3H, s), 2.96 (2H, t J=6.8Hz), 3.42 (2H, d, J=4.8Hz), 3.70 (1H, d, J=5.0Hz), 4.21 
(2H, t, J=6.8Hz), 6.82 (2H, d, J=8.7Hz), 7.21 (2H, d, J=8.4Hz), 7.38 - 7.46 (3H, m), 7.93 - 8.00 (2H, m) 

(Step 3) 

50 

2-Methoxycarbonyl 3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionic acid 

[0178] S-^-p-tS-Methyl^-phenyl^-oxazolylJethoxylbenzylJ-Meldrum's acid (14.0 g, 34.2 mmol) obtained in Step 2 
was dissolved in methanol (300 ml) and the mixture was ref luxed under heating for 1 7 hr. The reaction mixture was con- 
55 centrated under reduced pressure to give the title compound (1 3. 1 g) as a white solid. 
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Reference Example 1 

Dimethyl 2-[4-[2-(5-methyi-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonate 

[01 79] The title compound was obtained according to Example 1 ' described in W095/1 81 25. 
[0180] The insulin sensitivity promoting activity of compound (P) was tested. 

Experimental Example 1 

Evaluation of insulin sensitivity using 3T3-L1 cells 

[0181] 3TI-L1 cells (purchased from American Type Culture Collection) which were in the n=x+3 passage were pur- 
chased and subcultured until the passage number reached n=x+8 . The cells were frozen in liquid nitrogen, thawed and 
subcultured till n=x+1 1 . 

[0182] 0.05% Trypsin-0.53 mM ethylenediaminetetraacetic acid (EDTA) was added and the cells were harvested. The 
cells were suspended in Dulbecco' s modified Eagle's medium (DMEM) [5% fetal bovine serum (FBS), supplemented 
with 5.6 mM glucose), plated on a 24 well plate at a concentration of 0.5x1 0 5 cells/Well and cultured. Two days later, the 
medium was changed to DMEM [5% FBS, supplemented with 5.6 mM glucose] containing 1 jiM dexamethasone and 
0.5 mM isobutylmethylxanthine and the incubation was continued for 2 more days. 

[0183] The test compounds were dissolved in dimethyl sulfoxide and diluted 1000-fold with DMEM [2% FBS, supple- 
mented with 5.6 mM glucose] containing insulin (10 ng/ml) to make the final concentration thereof to 0 nM-10 jiM, and 
added to the cells, which cells were incubated for 4 days. 

[0184] After incubation, isopropanol was added by 200 \i\ per well and the cells were ruptured by a probe type ultra- 
sonicator. The triglyceride amount was determined using a triglyceride determination kit. 

[0185] The activity of the compounds was determined by calculating relative triglyceride increase achieved by each 
compound when that achieved by 10 jiM pioglitazone was taken as 100%, and expressed by the dose (EC50) neces- 
sary for a 50% increase of triglyceride. 

[0186] The test compounds were those of Examples 1 -3, 5, 8, 15, 16, 18, 19, 22 and 28 and Reference Example 1 . 
[01 87] As a control compound, used was a known compound of the following formula. The results are shown in Table 
1. 

[Control compound] 
[0188] 



0 
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Table 1 


Test compound 


EC50 (nM) 


Example 1 


0.45 


Example 2 


90.0 


Example 3 


150.0 


Example 5 


7.2 


Example 8 


7.0 


Example 15 


90.0 


Example 16 


53.0 


Example 18 


65.0 


Example 19 


90.0 


Example 22 


90.0 


Example 28 


73.0 


Reference Example 1 


0.38 


Control compound 


180.00 



[0189] The above test concerns whether or not the insulin sensitivity of 3T3-L1 cells is promoted. Promotion of insulin 
sensitivity is said to be an effective treatment of diabetes (non-insulin dependent diabetes mellitus), in which a sufficient 
release of insulin does not result in lowering of blood glucose level to a normal range. 
30 [0190] When insulin acts on 3T3-L1 cells, it not only takes up glucose but permits accumulation of triglyceride in the 
ceils. Thus, after allowing insulin to act, the cells are ruptured and triglyceride is quantitatively determined, whereby the 
degree of the action of insulin and the degree of sensitivity can be known. 

[01 91 ] As is evident from the above-mentioned test results, the inventive compounds significantly increased the insu- 
lin sensitivity of 3T3-L1 cells. 
35 [01 92] The pharmacological activity of compound (I*) was tested as follows. 

Experimental Example 2 

Evaluation of serum glucose of diabetic mice 

40 

[0193] Genetically obese, hyperglycemic, hyperinsulinemic and hyperlipidemic diabetic mice (KK-Ay, male, Clea 
Japan, Inc., 8 weeks of age) were used for the pharmacological tests. Before the initiation of the drug administration, 
about 1 00 M.I of blood was taken from orbital venosus under light ether anesthesia, and serum glucose was measured 
as described below. Based on the obtained value and body weight, the mice were grouped (6 per group) in such a man- 
45 ner that there existed no differences between the groups. 

[0194] The test compounds were those of Examples 1 and 5 and Reference Example 1 , as well as the above-men- 
tioned control compound. 

[01 95] The test compounds were respectively dissolved in ethanol (three levels of concentrations per compound) and 
added to a powdered diet (CRF-1 , ORIENTAL YEAST CO., LTD.). The diet was homogeneously mixed and ethanol was 
so evaporated. The diet was given to the above-mentioned mice for 4 days, and the test compounds were orally adminis- 
tered (3 doses each). To a control group, CRF-1 powdered diet was given. 

[0196] At day 4, blood samples (ca. 200 til) were taken again in the same manner as above, and serum was separated 
(1200 rpm, 5 min.) and used for the determination. Serum glucose was measured by hexokinase method (LYQUITECH 
glucose-HK-test; Boehlinger Mannheim Yamanouchi). Used for the determination was an automatic analyzer COBAS 
55 FARA II (Roche). 

[0197] Changes in percentage of serum glucose of each group were calculated as follows from the values obtained 
at day 4 from the control group and the group administered with test compounds. 



61 



EP 0 930 299 A1 



Change in percentage of serum glucose (%) = 
[(serum glucose of each group)-(serum glucose of control group)] 1Q0 
(serum glucose of control group) 

[0198] The changes in percentage of serum glucose was plotted on the axis of ordinates and the dose (mg/kg/day) 
of the test compound was plotted on the axis of abscissa (log), and the dose corresponding to a -50% change was read 
and taken as the ED50 of each test compound. 
[0199] The results are shown in Table 2. 



Table 2 



Test compound 


Serum glucose ED50 
(mg/kg/day) 


Example 1 


0.12 


Example 5 


2.70 


Ref. Ex. 1 


0.17 


Control compound 


10.6 



[0200] As shown in Table 2, the compounds of the present invention significantly lowered serum glucose of diabetic 
mice. 

25 

Industrial Applicability 

[0201 ] The compound and a salt thereof of the present invention have extremely potent and less toxic hypoglycemic 
action as compared to known compounds and other therapeutic agents of diabetes, and are very useful as therapeutic 
30 agents for diabetes and hyperlipidemia. In addition, the pharmaceutical composition of the present invention is 
expected to be useful for the prevention of the complications of diabetes, especially for the prevention of arteriosclero- 
sis. 

[0202] This application is based on application No. 2 1 7548/1 996 filed in Japan, the content of which is incorporated 
hereinto by reference. 

35 

Claims 

1 . A novel propionic acid derivative of the formula (I): 



45 




50 

wherein R is a group of the formula: 
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or 




wherein 

FV is an optionally substituted aromatic hydrocarbon, an optionally substituted alicyclic hydrocarbon, an 

optionally substituted heterocyclic group or an optionally substituted fused heterocyclic group, and 
R 5 is a lower alky!; 
R 4 is a hydrogen atom or a lower alkyl ; 
Rs is a hydrogen atom or forms, together with R 9 , a double bond; 

R 7 is a carboxy, an acyl, an optionally substituted alkoxycarbonyl, an optionally substituted lower alkyl, an 
optionally substituted carbamoyl, an optionally substituted aryloxycarbonyl, an optionally substituted 
aralkyloxycarbonyl or a group of the formula -Y-R 8 wherein Y is -NH- or an oxygen atom and R 8 is an 
optionally substituted acyl or an optionally substituted alkoxycarbonyl; 

R 9 is a hydrogen atom, an optionally substituted lower alkyl or an optionally substituted lower alkoxycarbonyl; 
and 

R 10 is a hydroxy, an optionally substituted amino, an optionally substituted lower alkoxy, an optionally substi- 
tuted lower alkyl, an optionally substituted aryloxy or an optionally substituted aralkyloxy, 

provided that when R 7 is an alkoxycarbonyl and R 9 is a hydrogen atom, 

R 10 is not a lower alkoxy, 

or a pharmaceutical^ acceptable salt thereof. 

The novel propionic acid derivative of claim 1 , having the formula (I): 



Rt R? 0 




wherein 

R is a group of the formula 



63 



EP 0 930 299 A1 



Rs 



wherein 

R* is an aromatic hydrocarbon or a fused heterocyclic group, and 
R 5 is a lower alkyl; 
R 4 is a hydrogen atom; 
R 6 is a hydrogen atom; 

R 7 is a cartx>xy, an acyl, an alkoxycarbonyl, a lower alkyl substituted by alkoxycarbonyl, a lower alkyl, a car- 
bamoyl, a carbamoyl optionally substituted by alkoxyalkyl or acyl, an aryloxycarbonyl, an aralkyloxycarbo- 
nyl or a group of the formula -Y-R 8 wherein Y is -NH- or an oxygen atom and R 8 is an acyl or an 
alkoxycarbonyl; 

R 9 is a hydrogen atom or a lower alkyl optionally substituted by alkoxycarbonyl; and 
R 10 is a hydroxy, an amino optionally substituted by lower alkyl, a lower alkoxy, a lower alkyl, an aryloxy or an 
aralkyloxy, 

provided that when R 7 is an alkoxycarbonyl and R 9 is a hydrogen atom, 

R 10 is not a lower alkoxy, 

or a pharmaceutical^ acceptable salt thereof. 

The novel propionic acid derivative of claim 1 or claim 2, which is a member selected from the group consisting of: 

2-methoxycaroonyl-3-[4-[2-(5-met^ acid, 

methyl 2-^rbamoyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate, 

2-[4-[2-(5-methyl-2-phenyi-4-oxazolyl)ethoxy]benzyl]malonicacid ) 

methyl 2-methoxycarbonylcarbamoyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)etho 

2-methoxycarbonyl-2-me%l-3-[4-[2-(5-mtf^ acid, 

methyl 2^il3amoyl-2-methyl-3-[4-[2-(5-metr^ 

2<aroamoyl-2-methyl-3-[4-[2-(5-meth^ acid and 

2^enzylcxycarbonyl-3-[4-[2-(5-methyl-2^h acid, 
or a pharmaceutical^ acceptable salt thereof. 

A pharmaceutical composition comprising a propionic add derivative of the formula (I*): 



R6 R$ 0 




R» 



wherein R is a group of the formula: 




64 



EP0 930 299A1 




wherein 

R' is an optionally substituted aromatic hydrocarbon, an optionally substituted alicyclic hydrocarbon, an 

optionally substituted heterocyclic group or an optionally substituted fused heterocyclic group, and 
R 5 is a lower alkyl; 
R 4 is a hydrogen atom or a lower alkyl ; 
Re is a hydrogen atom or forms, together with R 9 , a double bond; 

R/ is a hydrogen atom, a hydroxy, a carboxy, an acyl, an optionally substituted alkoxycarbonyl, an optionally 
substituted lower alkyl, an optionally substituted carbamoyl, an optionally substituted aryloxycarbonyl, an 
optionally substituted aralkyioxycarbonyl or a group of the formula -Y-R 8 wherein Y is -NH- or an oxygen 
atom and R 8 is an optionally substituted acyl, or an optionally substituted alkoxycarbonyl, an aryloxycarb- 
onyl or an aralkyloxycarbonyl; 

R 9 is a hydrogen atom, an optionally substituted lower alkyl or an optionally substituted lower alkoxycarbonyl; 
and 

R 10 is a hydroxy, an optionally substituted amino, an optionally substituted lower alkoxy, an optionally substi- 
tuted lower alkyl, an optionally substituted aryloxy or an optionally substituted aralkyloxy, 

or a pharmaceutically acceptable salt thereof. 

The pharmaceutical composition of claim 4, comprising a propionic add derivative of the formula (P): 



Rt R9 0 




wherein R is a group of the formula: 
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Rs 



or 




wherein 

R' is an aromatic hydrocarbon, or a fused heterocyclic group, and 
R 5 is a tower alkyf; 
R 4 is a hydrogen atom; 
R 6 is a hydrogen atom; 

R/ is a hydrogen atom, a hydroxy, a carbaxy, an acyl, an alkoxycarbonyi, a lower alkyl substituted by alkoxy- 
carbonyi, a lower alkyl, a carbamoyl, a carbamoyl optionally substituted by alkoxyalkyl or acyl, an aryloxy- 
carbonyl, an aralkytoxycarbonyl or a group of the formula -Y-R 8 wherein Y is -NH-or an oxygen atom and 
R 8 is an acyl, an alkoxycarbonyi, an aryloxycarbonyl or an aralkyioxycarbonyl; 
R 9 is a hydrogen atom or a lower alkyl optionally substituted by alkoxycarbonyi; and 
R-io is a hydroxy, a lower alkyl, a carbamoyl, an alkoxycarbonyi, an amino optionally substituted by acyl or lower 
alkylthiocarbonyl, a lower alkoxy, an aryloxy or an aralkyloxy, 

or a pharmaceutical^ acceptable salt thereof. 

The pharmaceutical composition of claim 4 or claim 5 comprising a propionic acid derivative which is a member 
selected from the group consisting of: 

2-methoxycarbonyl-3-[4-[2-(5-metl^ 

methyl 2-carbamoyl-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyi)ethoxy]phenyt]propionate, 

2- {4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyl]malonicacid, 
methyl 2-methoxycarbonyicarbamoyl^-[4-[2-(5-me^ 
N-[3-[4-[2-(2-(benzothiophen-2-yl)-5-m 

methyl 3-[4-[2-(5-methyl-2-pheny1-4-oxazolyl)ethoxy]phenyl]propionate, 

3- [4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionamide, 

methyl N-p-^-p-CS-methyl^iJhenyl^xazolyOethQxylphenyqpropionyllcarbamate, 
S-methyl-3-[4-[2-(5-methyl-2i3h^ 

2K;arbamoyl-2-methyl-3-[4-[2-(5-meth^ acid, 
tert-butyimethyl 2-[4-[2<5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidene]malonate, 
tert-butylmethyl 2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzyQmalonate and 
diethyl 4-[2-(5-methyl-2-phenyt-4-oxazolyl)ethoxy]benzylmalonate, 
or a pharmaceutical^ acceptable salt thereof. 

The pharmaceutical composition of any one of claim 4 to claim 6, which is a therapeutic agent of diabetes. 
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